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THE DEVELOPMENT OF THE STEAMSHIP. 

By commander F. E. CHADWICK, U. S. NAVY. 

Slow Growth of the Idea op Steam Puopulsion— -Models Shown at the 
LivEUPOOL Exhibition in 1886 — Claims of Precedence in the Invention 
of Steamboats— What Fulton Accomplished— The Clermont — The Voy- 
age OF THE Savannah in 1819— The First War Steamer— The Atlantic 
Crossed by the Sirius and Great Western in 1838— Founding of the 
CuNARD Company — Invention of the Screw Propeller — Its Application 
to the Archimedes and the Great Britain— Early Fleet of the Ou- 
NARD Company— American Enterprises — The Screw Steamer Princeton 
— Establishment of the Pacific Mail— The Collins Line— Its Success 
AND Ultimate Failure — The Great Eastern— Beginning of Great Rival- 
ry IN Speed— Triple Expansion Engines— Important Changes in Design. 

IT is a wonderful fact in the swift expansion of mecliiuiical knowl- 
edge and appliances of the liLst hundred years that while for un- 
known ages the wind was the only propelling force used for pur- 
poses of na\'igation, apart from the nide application of power through 
oars worked by men, the whole scheme of steam tn\nsport has grown, 
pnu^tically, to its present wonderful perfection within the lifetime of 
men yet living. 

C)f course, the idea, as is that of all gr(^at inventions, was one of 
slow growth. It cropped up at various stages through the eighteenth 
century, and there are faint evidences of gropings in this direction in 
the latter part of the seventeenth ; but these latter were not much 
more definite than the embodiment of the idea of the telegi*aph in 
Puck's girdle romid the earth, and tht^ evidence that nn»n really 
thought of propelling boats by steam is \ory meagre until we come 
to the pamphlet ^Titten by Jonathan Hulls, in 1737, in which he gave 
utterance to a very clear and distinct idea in the matter. It strug- 
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gled throiifjii ft very badnvanl iufiuicy of fifty years ami more, certain 
memoraliip namtsM appearing iiuw ami then to help it along, as that 
of Watt (without whose impi-ovements in the ateam-eusine it must 
, still have remained in swaddling-elothes), Fitch, De Joutfi-uy, Rnm- 
sey, Hyminj^tou, and finally Fulton, who, however much he may have 
learned from liis prwdocessors, has nnquestiouably the credit of put- 
ting iidoat the first commercially snccesi^ul steamboat. He is thua 
worthy of all the honor accorded him ; much of it aime too late, as 
he died at the comparatively oarly ago of fifty, after passing through 
the harassments which seem naturally to lie in the path of the inno- 
vator. 



A gntphic history of the woudprful changes wrought in this great 
factor of the world's progress was set forth during the summer of 
188G, at the Litt-matiouul Exliibition at Liverpool, where, by model 
and drawing, the various steps were made more completely visible 
and tangible than, perhaps, ovar before. Tnie, the relics of the 
earlier phases of the steamship age, when its lielievers were but tew 
and generally of small account, were sparse, but the exhibits of later 
models, from the date of the inception of trausatlautie traffic, prep- 
arations for which were begun in earnest by laying dowu the steam, 
ship Great Weateiii in 18^0, were frequent enough, and the whole 
of the steps in the development of the means of ocean traffic from 
then till now wei-o sufficiently well shown. 

The exhibition, of course, did not confine itself to the steam era 
alone. It even Inul a model of an Eg.n>tian vessel, which was ex- 
hibited by the Liverpool Library Society, as taken from niebes, aud 
estimated to date about l./SOO years n.i., and which Moses himself 
might thus have seen. It was a long stretch, however, to the 
next in date, as no others antedated 1700 a.d. There were many of 
the handsome and dignified eighteenth-century men-of-war, built at a 
time when men began to preserve a record of their work in the min- 
iature ships which are now esteemed siu essential addition to almost 
every vessel of importance put afloat. Firms now exist whose only 
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business it is to make the various minute fittings — the ports, chains, 
anchors, blocks, etc. — of the Liliputian craft, so that every detail of 
the ori^^inal is given with an exact verisimilitude in very often most 
beautiful and elaborate work. 

It would have been very interesting had the early struggles of the 
steamboat been thus illustrated in axtemo, but there is nothing of its 
concrete history earlier than a small model of the original Comet, 
built by Henry Bell, at Glasgow, in 1812, and so named because of 
the extraordinary comet of that year, and the engines of her suc- 
cessor, built in 1820. These recall, however, the vessel which was 
the first steamer engaged in passenger traffic in Europe, and are 
thus worthv of honor. 

In looking over the beautiful array of models then exhibited, which 
thus represented almost every stage of progress in British steamship 
building, from the Comet onward, one could not help regretting that 
an efibrt had not been made by our government to bring together 
models, of which there must have been some, at least, available, illus- 
trative of our earlier practice, particularly as there is much in it pe- 
culiar to us, and which would have been most interesting to the great 
public which visited the exhibition. Models of the Clermont : of the 
Stevens experimental screw boat; a later Mississippi steamer; the 
Savannah — the first vessel using steam which ever crossed the Atlan- 
tic ; the Washington, the pioneer of regular transatlantic steam traffic 
nnder our flag; the Adriatic; the Hudson River and great Sound 
steamers of to-day, would, apart from any war-ship models of interest 
which could have been sent, have made a most interesting and at- 
tractive collection. The only things, howevt»r, which were visible 
were the drawings of a New York ferry-boat (the type of which, by 
the way, we owe to Fulton), so placed as to be scarcely discoverable. 
These boats are so typical, so different from anything found in 
Europe, and so interesting to any student of steam ferriage^ tis a 
thorough adaptation of means to an end, that a complete model of the 
boat and its ferry slip would have been a most satisfjictory addition. 

It must be remembered that the steamboat had in its earlier days 
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a mm-h greater exteusloQ in America tliaii elsewhere. Our great 
rivers were all especially attractive field for its use. The Mississippi 
had bnt lately (;ome under onr control, and the Ijegianing of the great 
tide iif AVeatem emigration and esploration waa almost coincident 
with the steamboat's ailvent, mo that through thL=:8e favoring comii- 
tioiis it had a much more nipid growth among us than elsewhere. 

The display, however, of British models was as complete as it 
could well bo made. Private owners and builders, the Admiralty, and 
liloyds' RegiBtrj-, uuiteii to make thti collection a very complete and 
perfect one. Of continental European exhibits, that of the Italian 
Government, which sent a very splendid collection of models of its 
great war ships, was the most important. Associated with it was tha 
esliibit of the Fratelli Orlando of Leghorn, who have done much ol 
both the public and private building of Italy. The only French ex- 
hibit wn-H that of the Bureau Veritas, which followed the example of it3 
English rival, Lloyds, in making a very striking and instructive shov. 

The only exhibits of modem warships were those of England and 
Italy, unless we except the numerous vessels bnilt for foreign pow- 
ers by English builders. The remainder of the display was chiefly 
connected with the strife of commerce, and in this it is likely to re- 
main as complete jvnd comprehensive as can be made in some time to 
come. It was one also in which Britain might well take pride, as, 
however great the United States were as pioneers or as more than 
equals in the beginning of the race, we have long since been distanced 
by our kinsmen, and we mtist refer, for some years ut least, to Great 
Britaiji to stuily the principal changes in hull and machinery of the 
last half-eentury, though the great strides of the last six years, accom- 
plished through our war-ship construction, bid fair to ouee more pnt 
us in our a]d and honorable place. 

The Liverpool exhiViition was the forerunner of a number of 
others of like character, which have eulminate^l in the " Naval Ex- 
hibition " of 1891 in Loudon, which, however, is more concerned with 
war tlijui wius its jiredecessor, and does not enter so fully into the 
details of early practice. 
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It is useless to draw compiirUoiia between the vsJue of claims o£ 
precedeuce in the liistorv of steuin navigiitioii. The fact that Ful- 
taii'a i^tforts (iiiitlly stjiited the world to biiikling stenmboatti for 
Actiial 8er\-ice is iniiisputahle. All pivcetUng cases were simply 
sporadic, and had iiune of the contagious power possessed hy the 
experiments on the Hudsim, Fnltou himself had alreadj- built six 
stoamhiiats before one was biiilt elsewhere than in Aineriea, His 
boat», from the beginning, were of practical value, and uot small ex- 
periments, the Clermont herself being 13fi feet long, 18 feet broad, 7 
feet deep, of 160 tons -, and the diameter of her wheels was 15 feet. 

In 1809 the first steamboat, the Aecommodation, was seen on the 
St, Lawrence, and in 1811 the first (built at Pittsburgh) appeai-ed on 
the Mississippi. A year after this the Comet, already alluded to, 
was put upon the Clyde by Henry Bell. She was only 40 feet long 
on the keel, and lOj broad, with two small paddle-wheels on eiK'h 
side, driven by a gearing which geared into a wheel on the axle of 
each set of paddle-wheels. Her original engines are still in existence, 
and are deposited in the Museum at South Kensiugtou, where they 
were set up by the same engineer (Mr. >Tohn Roliertson) who placed 
them in the Comet. 

Fidton idso has the honor of being the first to design and build a 
war steamer, which for her time was a most remarkable production, 
find by far the largest steam vessel built before 1838. She was a fit- 
ting monument to the genius of the man who unfortunately did not 
live to see her completion and successful trials. 

The Uemologos, or Fulton the First, was laid down June 20, 1814, 
and launched October 2i)th of tlie same year. " Her dimensions 
•ngth, 150 feet : breadth, 56 feet i depth, 20 feet ; water- 
wheel, IG feet diameter, length of bucket 14 feet, dip 4 feet : engine, 
48-inch cylinder, 5 feet stroke ; boiler length 22 feet, breadth 12 feet, 
and depth 8 feet ; tonnage, 2,47Ji." 

The commissioners appointed to examine her say in their report : 

" She is a structure resting upon two boats, keels separated from 
end to end by a canal 15 feet wide and 66 feet long. One boat con- 
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tains the calclroiiB of copper to prepare lier stuam. The vast cylinder 
of iroD, with its pistou, levers, tmd wheels, occiipiea a part of its fel- 
low ; the great water- wlieel revolves in the Hpace between them ; the 
main or gun deck supporting her armament is protected by a bul- 
wark /'i«i\f(*/ ten inches thiek of ;4olid timber. This is pierced by 
30 port-holes, to enable as many 32-poun(lers to fire red-hot balls. 
. . . She is rigged with 2 short masts, each of which supports a 
large lateeu yard imd sails. She has 2 bowsprits and jibs, and 4 
rudders, 2 at each extremity of the boat, so that she can be steered 
with either end foremost. Her machinery is calculated for the ad- 
dition of au engine which will discharge an immense column of water, 
which is intendeil to throw upon the decks and through the ports of 
an enemy." She was also intended tocaiTy four 1(H) pounders, 

She mafle her first trial on June 1, 1815, and on the Fourth of 
July she steamed outside of Sandy Hook and back, a distance of 53 
miles, in 8 hours and 20 minutes. She was then supposably light, as 
it is stated that she was again tried September 11, 1815, with 26 of 
her guns on board, and ammunition and stores to bring her down to 
nearly 11 feet draught. She steamed from 41 to 5 miles an hour. Ful- 
ton having only promised 3, and may certainly be considered to have 
been a success. She was never commissioned, but was used as a re- 
ceiving ship at New York until Jnno 4, 18211, when she accidentally 
blew up. 

The general slowness with which men in the early part of the cen- 
tury received the idea of the mighty changes impending may be i-ec- 
ogiiized when we look over the few publications connected with nav- 
igation then published. Mind seemed to move more slowly in those 
days; communication was tedious and ditMcult. Edinburgh was as 
far from Loudon in length of time taken for the journey a^ is now 
New York from New Orleans; few papers were published; there 
were no scientific journals of value i no great associations of men 
given to meeting and discussing scientific questions excepting the 
few ponderous societies which dealt more in abstract questions than in 
the daily advances of the mechanical worhl. It was thus that the 
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steam vessel came Blowly to the frout, and that it took more than a 
third of the whole time which has elapsed since Fulton's successful 
eflfort to convince men that it mi«?ht be possible to carry on traffic by 
steam across the Atlantic. Dr. Larchier is almost chiefly remembered 
by his famous unwillin«rness to g:rant the possibility of steaming di- 
rectly from Liverpool to New York : and by his remark, " As to tlie 
project, however, which was announced in the newspapers, of making 
tho voyage directly from New York to Liverpool, it was, he had no 
hesitation in saying, perfectly chimerical, and that they might as 
well talk of making a voyage from New York or Liverpool to the 
moon." * He strongly urged dividing tlie transit by using Ireland as 
one of the intermediate steps, and going thence to Newfoundland. 
He curiously limited the size of ships which might be used, and their 
coal-carrying pow^ers. Tliough a philosopher, he did not seem to 
grasp that if the steamship liad grown to what it was in 1835 from 
the small beginnings of 1807 it might grow^ even more, and its ma- 
chinery be subject to development in later times as it had been in 
the earlier. Lardner seems to have typified the general state of mind 
when in 1836 the Great Western Steamship Company was formed, 
from which really dates transatlantic traffic. 

A slight retrospect is necessary to enable us to understand the 
status of steam at the time. Little really had been done beyond the 
establishment of coast, river, and lake navigation in the United States 
and coastwise traffic in Great Britain ; a few small vessels had been 
built for the British navy. In 1825 the Enterprise (122 feet length 
of keel and 27 feet beam) had gone to Calcutta from London in 113 
days, 10 of which had been spent in stoppages ; and steam mail com- 
munication with India was about being definitely established when 
the keel of the Great AVestem was laid. 

Up to this time America had undergone much the greater devel- 
opment, both in number of steam vessels and tonnage. 

In 1829 our enrolled tonnage was 54,037 tons, or rather more than 

* Report of Lecture in the Liverpool Albion, delivered in Liverpool, December, 
1835. 
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ICC that of the TTniteil Kiogdoia. Charleston auil SavouDah had 
iilai' steam commiuiicatiou with our uorthcrn ports. A few years 
iter, in 1838, retiiniM show that the former luwi 14 steamers, the 
largest being of Ititi tons; Philadelphiu had 11, the largest being 
of 563 tons : Xew York had 77, of which 30 were of a large class, es- 
i-eeding generally 300 tons— the largest was the PreBideut, of (115 tons, 
built in 1829. Liveri'ool had at this <late 41 steamers; the largest 
was of 5fiSI tons, 4 others exceeded 2(X) tons, and all the othex-s 
were much smaller. Loudon had 169. of which the largest was the 
British Queen, just built, of 1,053 tons : the next largest was of 497 
tons. Gla.'jgow and Belfast had been in regular steam commimicAtion 
since 1818 ; Glasgow and Liverpool, London and Leith, since 1822. 
The fii-st ferry-boat on the Mersey, it may be noted, the Etna, G3 feet 
:, with a paddle-wheel in the centre, began her trips in 1810. 



In 1819 the Atlantic was first crossed by a ship using steam. This 
WOB the Savannah, of 380 tons, launched at Corlear's Hook, New York, 
Au^st 22, 1818.* 

She was built to ply l>etweeu New York and Savannah as a sailing- 
packet. She was, however, purchased by Savannah merchants and 
fitted with steam machinery, the paddle-wheels laiing constructed to 
fold up and be laid upon the deck when not in use, her shaft also 
having a joint for that purpose. She left Savannah on the 26th of 
May, and reached Liveiitool hi 25 days, using steam 18 days. The 
log-ljook, still preserved, notes sevtiral times taking the wheels in on 
deck in thirty minutes. 

In August she left Liverpool for Croustadt. An effort was made 
to sell her to Russia, which failed. She sailed for Savafluah, touching 
at Copenhagen and Arenthd, and arrived in 53 tlays. Her machinery 
later was taken out, and shi> resumed her original character as a sail- 
ing-packet, and ended her days l>y being wrecked on the south coast 
of Long Island. 

• Tho Mcoont ttlven of tlio Saviuiiinli is yondtuSBti (roui Ailiuiral I'rsliki'e Xot.-s for 
A History uf &t«am XiiTlijalioii. 
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But steam-power had by 1830 grown large enough to strike out 
more boldly. The Savannah's effort was an attempt in which steam 
was only an auxiliary, and one, too, of a not very powerful kind. Our 
coastwise steamers, as well as those employed in Great Britain, as 
also the voyage of the Enterprise to Calcutta in 1825 (though she took 
113 days in doing it), had settled the possibility of the use of steam 
at sea, and the question had now become whether a ship could be 
built to cross the Atlantic depending entirely on her steam power. 
It had become wholly a question of fuel consumption. The Savan- 
nah, it may be said, used pitch-pine on her outward voyage, and wood 
was for a very long time the chief fuel for steaming purposes in 
America. How very important this question was will be understood 
when it is known that Mr. McGregor Laird, the founder of the Birk- 
enhead firm, in 1884, laid before the Committee of the House of Com- 
mons on Steam Navigation to India the following estimate of coal 
consumption : 

Under 120 horse-power, 10^ lbs. per horse-power. 
160 " 9i " 

200 ** 8i " ** 

240 " 8 " " 

Or more than four times what is consumed to-day in moderately eco- 
nomical ships. In other words, to steam at her present rate across 
the Atlantic the City of New York, of 18,000 horse-jiower, would need 
to start with something like 7,500 tons of coal on board were her 
consumi^tion per indicated hoi*se-power equal to that of the best sea 
practice of that date, which could hardly have been under 6 pounds 
per indicated horse-power per hour. 

This may be said to havci been the status of affairs when, in 1830, 
under the influence of Brunei's bold genius, the Great AVesteni 
Steamship Company was founded as an off-shoot of the Great Wost- 
eni Railway, whose terminus was then Bristol. Brunei wislicd to 
know why the line should not extend itself to New York, and the rc^- 
sult of his suggestion was the formatiim of the steamship company 
and the laying dowii at Bristol of their first ship, the Great Western. 
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Brunei's large ideas were showii hi tliiij ship, tliougli iu fcimpara- 
tivelj a lesB degr-ee, hs well a.s m bis later ones. She ivtis of unprece- 
dented size, determined on by Brunei us being necessary for the 
requisite i>ower and coal-carrying capaeity. The following were ber 




principal dimensions: Length overall, 236 ft.; length between per- 
pendieidarK. 212 ft.; length of keel, 2115 ft.; breadth, 35 ft. 4 in,: 
depth of hold, 28 ft. 2 in. ; (braught of water, 16 ft. 8 in. : length of 
engine-nM»ni, 72 ft. i tonnage by measurement, 1,340 tooH; displace- 
ment at load-ilrauglit, 2,300 tons. 

IHmensions of engines : Diameter of cylinders. 73i in. : length of 
stroke, 7 ft. ; weight of engines, wheels, etc.. 310 tons i number of 
boilers, 4 ; weight of boilers, 90 tons; weight of water in Iwilers, 80 
tons: diameter of wheel, 28 ft. 9 in.; width of floats, 10 ft. 

Her engines (side-lever) were built by the ^eat linn of Maiidslay 
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tc Field, who had been for some time one uf the most notable niariue- 
eiig-ioe biiildiDg' finas of Hih peribil in Greitt Brituiii, They bad, up 
to 183G, biiilt BO eugrincs for sti'simers ; tlif first Wing in 1815, when 
they built those of the Kichmond, of 17 lioree-iiowiT. The indicated 
power of the Grent Western was 750 ; and a notable measure of the 
stride which steam has taken in the half- cent my since they under- 
took this contract is that they have since conHtnicted twin-screw 
engines from which they have guaranteed to produce 19,5(K) hoi-se- 
power. These drive a great armor-clad, which has six times the dis- 
placemeut of the Great "Western and twice her ordinary speed. 

Tlic Great Western was launched on Jidy 19, 1837, and was towed 
from Bristol to the Thames to receive her machinery, whore she was 
the wonder of London. Mhe left for Bristol on March 31, 1838 : and 
arrived, after hii>'ing biul a serious tire on board, on April 2ib 

In the meantime others had been sti-uck with the [tossibility of 
steaming to New York ; and a company, of which the moving spirit 
was Ifr. J. Laird, of Birkenhead, purchafleil the Siidus, of 700 tons, 
employed between London and Oork, and pi-epared her for a voyage 
to New York. ITie completion of the Great Western was conse- 
quently hastened ; anci wlie left Bristol on Sunday, April 8, 1838, at 10 
A.M. with 7pa«sengei'soii lH»ard. 
and reached New York on Mon- 
day, the 23d, the afternoon of 
the same day with the Sirius, 
which hud left Cork Harbor 
(where she biul touched en 
route from London) four days 
before the Great Western had 
left Bristol. The latter still 
liad nearly 200 tons of coal, of 
the total of 800, on board ou arrival -. the Sirius had consumed her 
whole supply, and was barely able to make harbor. 

It is needless to speak of the reception of these two ships at New 
York. It was nn event which stirred the whole country, and with 
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had practically, iit ime stroke, reduced the breatltli of the 
tlautic by half, and brought the Old and New World by so much 
nearer together. The Great Western started on her return 
re. May 7th, with CO iiasstmgrcrB, This was made in 14 days, 
tough one was lost by a stoppage at sea. Her avei'age daily run 
mt was 202 miles, or about 8i knots per hour ; in i-etuniiDgr she made 
n avei-age of close upon V!, Her coal eonsuniption to New York wsis 
5 tons, though iu returning it was 392 tons — due no doubt to the aid 
ini the westerly winds which generally prevail in the North Atlan- 
11 the higher latitudes. She made in all. between 1838 and 1843, 
t voyages across the Atlantic, her average time from Bristol or liiv- 
pool to New York, with an averftgti distance of 3,0ti2^ knots, being 
i 12 hours, and from New York eastward, over an average dis- 
tance of 3,105 knots, 13 days 6 hours. Her fastest westwanl passage 
was in 12 djiys 18 hours ; her longest iu 22 ihiys 6 hours. Her fastest 
eastwai'd was in 12 days 7i Iiours ; and longest, in 15 days. The 
laigost number of passengers carried was lf32, and she averaged 
throughout 8S. In l«i7 she wa.4 sold to the West India Steiim 
Packet Company, and in 1857. alx)ut the time that Mr. Brunei was 
lauuchiog his last and greatest ship, she was broken up at VanKhall: 
and her final pi-ovinoe no doubt was to feed the drawing-room files tif 
the West End of London, a fate tn which mimy a wom-imt wayfarer 
of the seas is yearly devoted. 



Steam communication between England and America had thus 
in demonstrated as possible beyond a doubt, and others were not 
slow to make the venture. The Grt-at Western Company themselves 
determined to lay down a second ship; and it having been quickly 
seen that tlie mails must bo henceforth carried by steam, a gentleman 
<m Halifax, Nova Scotia, apiieared upon the scene, who was des- 
led to connect his name indelibly with the Inatoi-y of steam upon 
Atlantic. Tliis was Mr. Samuel Cunanl,who hati nursed the idea 
»f such a steam line for some years, and who now, with Mr. George 
Bnnis, of Glasgow, and Mr. David Mclver. of Liverpool, founded the 
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groat company kiiowu by Mr. (.'mianls iiniuf. The esttiblislimeut of 
tliis line aud tli« Imildiuj: of the Ciwiit Britain by the (Ireiit Western 
Ct>mpany are two most notable Hvouts in Htenni iia\n^tion- the 
one puttini^ the sterim traffic between the two conntrien im a Jirm tuul 
El basis; tbo otber miirkm^ a notable step iu tlie revoUition in 
construction and means of applying: thi' pi-opelUiifr piiwer, destined 
before many years to bi' completely accepted to llie pxoblfiion of the 




woollen bull and tbt; paddle-wheel. It is not fair to speak of the use 
of iron in the Great Britain for the liiUl, iu a general way, as the l>e- 
ginniug of the change; she was only the first large ship to be built 
of tliis material. The crwlit of the introduction of iron is largely to be 
awarded to Mr. .John Laird, of Birkenhead, who in 1829 built a lighter 
60 feet lont.', 13 feet i inches in bi-eadth, and (5 feet depth of hold ; 
a«d in 183.1, a pa<idlo-ivheel steamer, the Laily Lansdowne. of 148 
tons, 13.9 feet long, 17 feet l)roa<l and feet 6 inches deep. " I^ the 
following year Mr. Lairtl constnicted a second p addle- ateiimer, for O. 
B. Lamar, Esq., t>f Savannah. United States, called tbe John Ran- 
dolph. Tliia was the first iron vessel ever seen in American waters. 
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ras shipped in pieces at Liverpool, auil rivoteil together in the 
mah Biver, where for several years aftei-waiil she was used as a 
;-I>oat," Though Mr. Laiixl was* the ablest upholder of iron as a 
taterial for ship bnihling:. and was tlie largest hiiiUU-r in it, tlie idea 
istoil before him— Riihui'd Ti-e^ithick and llobei-t Stpveoaon so 
Fearly as 1809 proposing' iron vessels, " and pven suggested ' masts, 
■yards, auil spars to be coiistruoted in plates, with telestrope-joints or 
k BCTBWod together; ' and in IWlo Mr. Dickenson patented an invention 
for vessels, or rather boats, U^ Iw built of iron, with a hollow water- 
tight gunwale ■' (Lindsay, vol. iv., p. 85). But nothing cjime of these 
proposals, and the first iron vessel meutioued was built in 1818 by 
Tliomaa Wilson, near Cllangow— the fii-st steam vessel lieing the 
Aarou Manby, "constructed in 1821 at Horsley" (Linilsay). "I'p to 
1834, Mr. Laird had eoustnictcd six iron vessels altogether : " the 
largest of these was the Garryowen, of 300 tons, for the City of Dub- 
lin Steam Packet Company. i!)thei-s of cousidemblu size by the same 
builder followed, and the material began to come into use elsewhere. 
In 1S37 the Rainbow, of fiOO tons, by far the largest iron steamer 
which hail yet Ixson built, was laid down at Birkenhead. It will thus 
be seen how bold was the step taken by Mr. Brunei when, in 183H, he 
odvist^d the Great Western Company to use iron as the materiid for 
k (heir new aliip, which was to be of the startling size of 3,443 t<ms 
■displacement. Nor were his iunovutious to atop with size and mate- 
pjial. On his earnest recommendation to the company it was deluded, 
C'in 1839, to change from the first design of the usual paddle-wheelu to 
r a screw. 

Three years before (in 1836), a Swede, whose name was destined 
to become much more famous in onr own land, had successfully shown 
the practicability of screw propulsion, in the Francis B. Ogden. on 
the Thames. " Hhc was 45 feet long and 8 feet wide, drawing 2 feet 
8 inches of water. In this vessel ho fitted his engine and twt> pro. 
pellers, each of 6 feet 3 inches diameter " (Lindsay). She made ten 
miles an hour, and showed her capabilities by towing a large packet- 
Bhii> at good ^\iee6L There was no question of the success of tliis 
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little vesael, which was witnessotl on oue oct-oaiou by several of the 
lonls of thi! lulmiralty. Nutwithstimdlng: her unqualified success, 
Ericsson had uo supiiort iu Euglaml. It happened, however, that 
Commodore Stockton, of our navy, was then in London ; and witness- 
iu;; a trial of the Ogilen, onlured two small boats of him. One, the 
Robert F. Stockton, was built, iu 1838, of iron, by Laird— 03 feet 5 
inches in length, 10 feet iu breadth, and 7 feet in depth. She was 
taki'U — April, 1839 — under sail, to the United States by a crew of a 
master and four men. This little vessel was the forerunner of the 
ftunouH Princeton, built after the desig:us of EricBtion, who had been 
induced by Commodore Stockton to come to America as offering a 
more kindly field for his talents. 

In the same year with Ericsson's trial of the Ogden, Mr. Thomas 
Pettit Smith took out a i»atent for a screw ; and it was by the com. 
pany formed by Smith tliat the screw ju'opeller was first tried on a 
large scale, in the .\rchimedes, of 237 tons, in 1839, Of course the 
names mentioned by no means exhaust the list of claimants to this 
g;rGat invention. Nor can it be said to have been invented by either 
trf these two, but they were the first to score decisive successes and 
convince the world of its practicability. 

In 1770, Watt wrote to Dr. Smalls (who, a Scot, was at one time 
a professor at William and Mary College, in Virginia, but returned 
to England in 1785) regarding the latter's experiments in relation to 
cRnal navigation, asking him, " Have you evtT consiilered a spiral oar 
for that puriJose, or are you for two wheels ? " In the letter is the 
sketch, a facsimile of which is here 
shown : ' ^~~ 

Dr. Smalls answers that, " I have 
tried models of spiral oars, and have found them all inferior to oars 
of either of the other forms " (Muirhead's " Life of Watt," p. 203). 

Joseph Bramah, in 1785. took out a patent for propelling vessels 
by steam, wherein, after describing the method figured in his speci- 
fication of using a wheel at the stern of a vessel, in which he places 
the rudder at the bow, he proceeds as follows : 
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" Inatit'lul of this wIidl-I A miiy be iuti-uiluctsd a wlitel with inclined 
[' fans, or wiugrs, similai' to thv fly of ii unioke juik, or the vertical sails 
Lof a windmill. This wheel, or flj, may lie fixeil on the upindle C 
■Alone, (lud may be wholly under water, when it would, by being 
F fcunicd round either wiiy, cause the ship to be forced backward or 
forwiii-d, as the incliuatiou of the fans, or wings, will act as oars with 
equid force both ways ; and their power will be in i>roportiou to the 
size and velocity of the wheel, allowinfj the fans to have a proper in- 
clination. The steam-engine will also serve to dear the ship of water 
with singular expedition, which is a circumstance of much conse- 
quence." 

Braiuah thus very clearly describes the screw, and in so doing 
must unquestionably be numbered as one of the manj' fathers of this 
system of propulsion. Fitch, as before stated, is recorded, on most 
trustworthy cvideucc, to have been another; and Mr. Stovens, of 
Hoboken, not only carried out euccesaful expenments with the screw 
in 1804, at New York, but eveu experimented with twin screws. 
Charles Cummerow, " in the City of London, meR'hanl," pnteuted. in 
1828, " certain inriirovemeuts in propelling vessels, communicated to 
me by a certain foreigner residing abi-oad," in which the screw is set 
forth in a manner not to be questioned. A^Tio the " certain foreigner " 
I "Was, who commiuiicated the invention to Mr. Cummerow, has uot 
I oome down to us. 

It had, however, like the steamboat as a whole, to wait for a cer- 
tain preparedness in the human intellect. Invention knocked hard, 
and sometimes often, in the early years of the century, before the 
doors of the mind were opened to receive it ; and too frequently then 
the rfHieption wuh liut n surly one, and attention defended from nai- 
tor to visitor until one came, as did Fulton, or Ericsson, who would 
not be denied. 

The transfer of Ericsson to America left ;in open tield for Mj-. 
Pettit Smith, and the experiments ciu-iied out by the Screw Propel- 
ler Company liad the effect of pcrmaneutly directing the attention iu 
Gb^at Britain of those interested in such subjects. The screw used 
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in the Archimedes " consisted of two half -threads, of an 8 feet pitch, 
5 feet 9 inches in diameter. Each was 4 feet in length, and they were 
placed diametrically opposite each other at an angle of about 45 
degrees on the propeller-shaft" (Lindsay). She was tried in 1839, 
and in 1840 Mr. Brunei spent some time in investigating her per- 
formance. His mind, bold and original in all its own conceptions, 
was quick to appreciate the new method ; and, although the engines 
of the Great Britain were already begun, designed for i^addle-wheels, 
he brought^ the directors of the company, who had undertaken the 
building of their own machinery, to consent to a change. The fol- 
lowing details of the ship are taken from the " Life of Brunei : " 
Total length, 322 ft. ; length of keel, 289 ft. ; beam, 51 ft. ; depth, 32 
ft. 6 in. ; draught of water, 16 ft. ; tonnage measurement, 3,443 tons ; 
displacement, 2,984 tons; number of cylinders, 4; diameter of cylin- 
der, 88 in. ; length of stroke, 6 ft. ; weight of engines, 340 tons ; 
weight of boilei'S, 200 tons ; weight of water in boilei*s, 200 tons ; 
weight of screw-shaft, 38 tons ; diameter of screw, 15 ft. 6 in. ; pitch 
of screw, 25 ft. ; weight of screw, 4 tons ; diameter of main drum, 18 
ft. ; diameter of screw-shaft drum, 6 ft. ; weight of coal, 1,200 tons. 

" In the construction of the Great Britain, the same care which had 
been spent in securing longitudinal strength in the wooden hull of 
the Great AVesteni was now given to the suitable distribution of the 
metal." 

A balanced rudder and bilge keels were parts of her original con- 
struction, and an unusual method of lapping the plates was used. 
" Apart from their size, the design of the engines of the Great Britain 
necessarily presented many peculiarities. The boilers, which were 6 
in number, were placed touching each other, so as to form one large 
boiler about 33 feet square, divided by one transverse and two longi- 
tudinal partitions. 

"It would seem that the boiler was worked with a pressure of 
about 8 pounds on the square inch. 

" The main shaft of the engine had a crank at either end of it, and 
wa8 made hollow ; a stream of water being kept running through it. 
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SO as to iJreveiit heating iu the Ijeariogs. An important part in the 
design was the method by whioh motion was transmitted from the 
engine-shaft to the screw-shaft, for the screw was arrangad to go three 
revolutions to each revolutiou of the engines. Where the engines 
do not drive the screw directly, this is now universally effected by 
means of toothed gearing; but when the engines of tlie Great Britain 
were made, it was thought that this arrangement would be too jar- 
ring and noisy. After much consideration, chains were used, work- 
ing round different- sized drums, with notches in them, into which 
fitted projections on the chains." 

On July 19, 18i3, this (for the time) great ship was floated out of 
dock ; but it was not until January 23, 1845, that she left Bristol for 
London, making on her voyage on average of 12i knots an honr. She 
left Liverpool for New Tork on August 26th. and an-ived on Septem- 
l>er 10th, having mai:le the passage out in 14 tlays and 21 hours ; she 
returned in ISJ days. During the next winter, after one more voy- 
age to New Tork, alterations were made, to give a better supply of 
steam, and a new screw wa-t fitted. She made two voyages to New 
York in 184fi ; and on SeptemlMjr 22d she left Liverpool on a third, 
but overran her reckoning and stranded in Dundrum Bay, «u the 
northeast coast of Leland, when it was supposed she was only 
roimding the Isle of Man. This unfortunate event completed the 
niin of the company, already in financial straits through the compe- 
tition of the Cunard line ; and the ship after her rescue, effected 
August 27, 1847, almost a yeiir sifter grounding, was " sold to Messrs. 
Gibbs, Bright A Co., of LiverpcKd. l>y whom she was repaired and 
fitted with auxiliary' engines of 500 nominal horsepower. On n gen- 
eral survey l>eing made it was found that she had not suffered any 
alteration of form, nor was she at all strained. She was taken out of 
dock in October, 1851, and since that time she ha.s made regulur voy- 
ages between Liverpool and Australia." 

These last few lines appeal- in the " Life of Brunei," published in 
1870. But she was later changed into a sailing-ship, and only in 
1886 stranded again at the Falkland Islands, She was floated ; bat 



STARTiyo TIIK CCXAIil) USE. 21 

being badly injuretl. was sold to serve as a hulk, and tliere no doubt 
will be passed tbe laat ilays of what may be refolded one of the fa- 
mous ships of the worliL She was, for tbe time, au bold a conception 
as was her great designer's later veuture, the tJreat Eiistem. 

The aweptauee by the English Uovenimeut of the Cimard com- 
pany a bid for tbe contract for cjinying the mails to America resulted 
in puttiufT afloat, in 1841), tbe Acatlia, Britannia, Columbia, and Cale- 
donia. The tirst vesaels of the Ciniard line were all wooden paddle- 
wheel steamers, with engines by Napier, of Glasgow, of tbe usual 
side-lever class ; the returu-flue boilers and jet-c-oudensers were used, 
the latter holding their plaee for ranny years to L-ome, though surface 
coiideusation had alrea»ly appeared as an experiment. Tbe comi)any 
was to carry the mails fortnightly between Liverpool, Halifax, and 
Boston, regular sailings to bo adhered to, and four vessels to be 
employed, for the siiiu of £81,000 (I4O0.0O0) per annum. The contraet 
was ma^le for seven yearB, but was continued from time to time for 
forty-sis— no bn>ak occurring in this neaily half-eeutury's service, 
when the I'mbri a— November 4, 188G— was the first ship in the hia- 
tor>' of tbe company to leave Liverpool on the i-egular day of sailing 
for America without mails. Tliis break, however, was but momentary, 
and the line alaiost at once resumed its ancient duty. 

The Britannia was the lii'st of the fleet to sail i and, strange to say 
(from the usual seaman's jxiint of viewl, Friday, July 4, 1840, was the 
- day selected. She arrived at Boston in 14 days and 8 hours, a very 
successful passage for tho time. 

It must have required considerable moral courage in the project- 
ors to inaugurate sucb an undertaking on a day of the week which 
has lieen so long on the black-list of siulorsuperatitioii, notwithstaiul- 
ing it had the advjmtage of being the anniversarj- of the Declanvtion 
of American Independence. The success of this line ought certainly 
to rebahilitate Friday to a position of equiJity among the more for- 
tunate thvys, though it will be obsei-ved that none of the tronsutlantie 
linos have yet selected it as a day of sailing. 

The Britannia, which was representative of the quartette, was of 
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the following iliinenBiona : Lengib of keel and fore rake, 207 ft. ; 
breadth of beiun, 34 ft. 2 in. ; depth of hold, 22 ft. 4 in. ; mean (haught, 
16 ft. 10 in.i displucemeut, 2,050 tousi diameter of cylinder, 72i in,; 
length of stroke, 82 in. : number of boilem, 4 ; pressure can-ied. !l lbs. 
per sq. in. ; number of furnaces. 12 ; fire-gi-ate arta, 222 ft. ; indicated 
horse-power, 740; coal -consumption per indicated horsepower per 
hour, 5.1 Iba. ; coal consumption per day, 38 tons ; bunker cajiacity, 
640 tons; cargo capaeity, 225 tons; cabin passengers carried. 90; 
average speed, 8,5 knots. 

It will thus be seen that these ships Here not iiu iiclvauce upon the 
Great Western, but were even slightly smaller, with about the same 
oool consmnption and with rnther less speed. 




A, ulaon ; B. puiti? ; C. 
wine mIUt ; (I. O, O, ^ ooda ; K, 
iviv ; L. (ont-vUe ; R. dan^miL 

The Hiberuia and Cambria followed in 1843 and 1845, 53(1 tons 
larger iu displacement, with 1.040 ludit^atcd horse power, and steam- 
ing about 9j knots per hour. The plan gives an idea of these vessels 
which is far from fulfilling the ideas of the present Atlantic traveller, 
who L'onaiders himself a mnch-injiired person if he has not electric 
lights and bells, baths (M^ /(7«V»iw,and a reasonable amount of cubic 
space in which to bestow himself. None of the least of these existed 
in the earlier passenpiT ships; a narrow Iwrth to sleep in and a 
plentiful supjily of not over well preparefl food wei-e afforded, but 
bi'yoiid these there was little — notwithstanding the whole of the ship 
Was given up to first-cabin passengers, emigi-ants not being carried 
in steamei-s until 1850, and it was not until 1853 that any steamer of 
the Cimard line was fitted for their at^'commodatiou. 
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How little it was possible to do for thf >VHiiLlL'i-er to Europe in 
those (lays may bf seen wlieu comparison shows tlie Britantiiit to have 
been but half the length of the Umbria, but two thirds her breaiUh, 
bat sis-tenths her depth, with much less than half lier speed, and less 
than one-twentieth her power. 

The establishment of the Cunai-d line iuarke<I the setting of ocean 
steiuu traffic firmly ou its feet, "What in 1835 had been stated by 
one of the most trusted scientific men of that time as au impossibility, 
and even iu 1838 was in doubt, had become au accomplished fact ; 
and while the proof of the practical lility of the American route ^as 
making, preparations were in progress for the extension of stesim 
lines which were soon to reach the ends of the world. A detailed 
statement of historic events is, of course, here out of place, but a mere 
mention of other prominent landmarks in steam navigation is almost 
a necessity. The founding of the Peninsular t'orapauy, in 1837, soon 
to extend its operations, under the name of the Peninsular and 
Orientid, to India, and the establishment, in 1840, of the Pacific Steam 
Navigation Company, ai'e dates not to be passed by. The establish- 
ment of the latter line was due to one of our own conntr>men — Will- 
iam Wheelwright, of Kewbiu-yport, who, when consul at Onaya<iuiI, 
grasped the conditions of the coast, and through his foresight became 
one of its gi'oateHt benefactors, and at the same time one of its most 
successful men. He failed in interesting our own people in the vent- 
ore, and turned to London, where bis success was greater. The Chili 
and Pern, the first vessels of this now great fleet, despatched in 18i(K 
were but 198 feet long and of 700 tons. It was not until 18G8 that the 
line was bi-ought into direct communication with England by the es- 
tablishmeut of monthly steamers from Liverpool to Valpaniiso, via 
the 8traits of Magellan. They had to await the diminished fuel con- 
sumption, which the company itself did so much to bring about 
through compound engines and surface condensation. 

In the following years we ourselves were not idle. In 1843 the 
celebrated screw steamer Princeton — whose name is connected in so 
melancholy a manner with the bursting of the " Peacemaker " and 
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tlie deatli o( the then Secretary of the Na\y, when lie autl a uiimber 
oi other high othciala were visiting the ship — was built for tht- na\y 
after Ericsson's designs, and fitted with one of bis propeUers. She 
was 164 feet long, with 80 feet 6 inches beam, and a displacement, at 
18 feet draught, of 1,(I4C tons. 8he bud a very flat floor, with gi-eat 
ahurpness forward and excessive leanness aft. Hhe may almost be 
taken as representative of the later type in model. She had three 
boilers, each 26 feet long, II feet 4 inches high, and 7 feet wide, with n 
grate surface of 134 square feet. In 1845, Mr. R. B. Forbes, of Bos 
ton, so lonjj; known for bin intimate and successful counectiou with 
shipping interests, built the auxiliary screw steamers Massachusetts 
and Edith for transatlantic trade. The former was somewhat the 
larger, and was 178 feet long and 32 broad. Her miK^hiuery was de- 
signed by Ericsson, aud had 2 cylinders, 25 inches diameter, working 
nearly at right angles to each other. The miu-hinery was buUt by 
Hogg & Delamater, of New York, and had the peculiarity of having 
the shaft pass through the stem at the side of the stern-post, under a 
pateut of Eric!8soii'8. The propeller, on Ericsson's principle, wa» flj 
feet diameter, and could be hoisted when the ship was under sail. 
She made but one voyage to Liverjiool, and was tlieu chartered by 
our (ioverumeut to carry trooi)s to Mexico, in 1846 ; but was later 
bought into the na\-al senice and known as the Farralones. 

In June, 1S47, the some year which witnessed the establishment of 
the Pacific Mail Cnmpaiiy, the Washington, of 4,000 tons displace- 
ment, and of 2,000 indicated horsepower, was the pioneer of a line 
between New York and Bremen, touchiug at Houthamiiton. The 
Hermann followed a little later, but was somewhat larger, the dimen- 
sions of the two ships being : 

Wutaioguin. lIcimBiin. 

Total length 236 241 

Boam 89 40 

Depth 81 81 

Their displacement was about 4,000 tons. The Franklin followed 
iu 1848, and the Humboldt in 18uO, both being a good deal larger 
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than the two prcceiUufr. Tliu latter two were, however, employed 
only between New York and Havre. 

In 1850 the Collins line was foiiaed, with a large Government sub- 
sidy. In the same year the Inman. line was established, with screw 
steamers built of iron — two differences £iom the prevailing construc- 
tioD, which were to bear so powerful hu influence in a few years 
ngraiust the success of steamers of the type brought out by the Col- 
lins company. In 1858 oamo the Noiih Grerman Lloyd, with the 
modest beginnings of its now great fleet, and in 1861 the French 
C-ompagnie Transatlantique. In 1863 the National line was estab- 
lished i in I86G the Williams & Gnion (now the Guion), which had 
preriously existed aa a line of sailing-packets ; andiu 1870 the'WTiite 
Star. 

These are those in which we are most intei-ested, as they touch 
our shores ; but in the interval other lines were directed to all parts 
of the world, few seaports remaining, of however little importance, or 
lying however far from L*iviliziLtion,that cannot now be reached by 
regular steam communication. 

The establishment of the Collins line was one of the great events 
of steamship history. We had been so successful upon our coasts, 
rivers, and lakes, that it was but natural we should make some efibrt 
to do our part with steam upon the greater field of international 
trade. It was impossible that the monopoly which had existed for 
ten years in the hands of the Cunard company should not be com- 
bated by some one, and with the advent of the Collins line came a 
strife for supremacy, the memories of which are still vivid in the 
minds of thousands on l)oth sides of the Atliuitic. 

The Cunard company at this time had increased their fleet by the 
addition of the America, Niagara, Europa, and Columbia, all built in 
1848. Theii- machinery did not differ materially from that of the pre- 
ceding ships, in general design, but there had, in the course of prac- 
tice, come better workmanship and design of parts, and the boiler 
pressure had been increased to 13 pounds, bringing the expenditure 
per horse-power down to 3.8 pounds per hour. In these ships the 
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freight capacity had been uearly doubled, fifty per cent, had been I 
added to their passenger accommodation, and the company was alto- I 
gether pursuing the successful career which was due a line which I 
could command ?35 a ton for freight from Liverpool to Now York^a 
reniinincence which must make it appeal- the Golden Age to the un- 
fortunate steamship-owner of to-daj', who is now moat hajipy with a J 
seventh of such eai-ninga. 

The Collins steamere wei-e a new departure in model and arrange- 1 
ment; they were built by William H. Brown, a famous builder of the I 
time ; exceeded in size and speed anything then afloat, and reduced 4 
the journey in 1851 and 1852 to about H days— though some voyagei 
wero maile in less than 10 days. The Cunard line put aHoat the j 
Asia and Afiica as competitors, but they neither equalled the Ameri- 
can steamers in size nor speed. The former were of 3,620 tons dis- J 
placement, with 1,000 indicated horse-power. The comparison ol 1 
between them and the Collins steamers is as follows : 






Arctio . . 
Asia . . . 



, 266 



Dtplb. 



27 2 



18 9 



The three other vessels of the Collins line were the Baltic, At- | 
lantic, and Pacific. They formed a notable fleet, anil fixed for many ] 
yeai-M to come the type of the American steamship in model and 
arrangement. They were the work of a man of genius who ha<l the 
courage to cast aside tradition where it interfered with pra<rtical 
purposes. The bowsprit was dispensed with ; the vertical stem, now 
so genei-al, was adopted, and everything suI>onlinated to the use <A I 
the shiiis us steamers. 

But great disaster was in store for these fine ships. The Arctio, I 
on Heptember 21, 1854, while on her voyage out, was strack by the J 
French steamer Vcata, in a fog oS" Cape Race, and but i6 out of the I 
268 persons on Iward were saved. The Pacific left Liverpool on I 
June 23, 1856, and was never heard of after. The Adriatic, a muchl 
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finer ship than any of lier pi-edeceBSOi-s, was put afloat ; but the line 
was doomed. Extrava^auL-e in conBtruction and manap^emeut, com- 
bined with the losses of two of their ships and a refusHil of further aid 
from the GoTemment, were too much for the line to bear, aud in 1858 
the end came. Ever since, the European companies, with the excep- 
tion of the time during whicli the line from Philadelphia has been 
rnuning and the time durinj: which some desultory efforts have been 
put forth, have hatl to compete among themselves. The sworn state- 
ment of the Collins company had shown the first four ships to have 
cost 12,944,142.71. The actual average cost of each of the first 28 
voyages was $65,215.64; and the average receipts, $48,286.85— show- 
ing a los.4 on each voyage of ^16,928.79. 

To diseuss the causes of our failure to hold our own in the carrying 
trade of the world may seem somewhat out of place, but the subject 
is so interesting in many ways that a few words may not be amisa. 

The following is a comparative table showing the steam tonnage 
of the United States and of the British Empire, l)eginniug with the 
year in ■which ocean Btetim navigation may be said to have been put 
fairly on its feet. Our own is divided into " overeea," or that which 
can tra<le beyond United States waters, and " enrolled," which in- 
cludes all in home waters : 



1838... 
1840... 
18*2. . . 
18*1... 
1816. . 
1848. . 



1854 . 
1868... 
1856... 
1858... 



Uolted SUtm. 










Tool 


-S'' 


o«». 


Ennjltol 


2,791 


190,683 


198.433 


82.716 








95,807 


4,701 


224,960 


229,681 


118.930 


6,909 


265,270 


372,179 




0.287 




347,893 


144,784 




411,823 


427,891 


168.078 






525,947 






563,536 


643,240 


237,306 






676,607 


326,484 










89,715 


583,362 


673,077 


417,717 






720,390 


488.415 
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It will be 8oeu from tliis table liow great the exteuHion of the i 
of tii« Bteambtiat had bceu in the Fiiited States in these earlier years, 
as compared with that elsewhere. lu 1852 our euroUed tomiag'e had 
gi-own to more thau half a raillioii tons, or well on to three times the 
whole of that of the British Empire, and oiir oversea toiinoge was 
about oue-third of that of Great Britain and her dependencies. 

One reason for this very rapid incrouBe in the em-oUcd tonnage 

was, of course, the fact that railro^ada hiul not yet begiin to seam the 

West, as they were ahortly to do ; the steamboat was the p-eat and 

absolutely necessary means of transport, and was to hold its pi-omi- 

nence in this regard for some years yet to come. When thia chansf 

came, there came with it a change in circumstances which went far 

beyond all other causes in removing our shipping from the great 

place it had occupied in the first half of this century. But great as 

was the effect worked by this change, there were certain minor causes 

which have to be taken into account. We had grown in maritime 

power through the events of the Napoleonic wars — which, though 

they workfid rain to many an unlucky owner, enriched many more- 

aa we were for some years almost the only neutral bottoms afloat ; we 

had rapidly increased this power during the succeeding forty yeai-s, 

during which time our ships were notably the 6nest models and the 

most ably commanded on the sens : the best blood of New England 

went into the service, and one has but to read the reports of the 

English parliamentary commissions upon the shipping subject to 

I. realize the proud position which our ships and, above all, our ships' 

[ captains held in the caiT>'ing trade. We had entered the steam com- 

I petition with an energy and ability that promised much, but we gave 

[ little or no heed to changes in construction until long after they ha<l 

Llwen accepted by the rest of the world; and it is to this consenat- 

I iBin. paradoxical as the expression may seem applied to onr conntiy- 

|r men, that part of our misfortune was due. 

The first of the changes we were so unwilling to accept was that 
from wood to ii-on ; the otiier was that from paddle to screw. Even 
so late as the end of the decade 1860-70, while all the world else was 
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bailtling Bhips of irou, i)ropelle(l by sitbws, some of which were 
driven by i-ompouml engiues, om- last ri'miiiuiiig great compdny. the 
Pacihc Mail, put adoat four maguifit^eut failures {ttoia the commercial 
point of view), differing scarcely in any point, except in size, from 
thuso of 1850-56. They were of wood, and ha<l the typically national 
over-head beam engine. They were most comfortable and luxurious 
boats; bat the sending them into the Iwittle of commeree at auch a 
date, waa like pitting the old wooden three-docker with her sixty-four 
pounders against the active steel cruiser of to-day and her modern 
guns. Many uf the iron screws built at the same time are still in 
jtftive service ; but the line old China, America, Alaska, Eind Japan 
are long since gone, and with thera much of the compjiny's success 
and fortune. 

Of course, one gi-eat reason for this nou -acceptance was the fact 
that, with us, woo<l for ship-bnilding was still plentiful, and that it 
was cheaper so to build than to build in iron, to which material Eng- 
lish buildors were diiveu by an exact revei-sal of these couditious; 
and the retention of the paddle over the screw was due in a certain 
degree to the more frequent necessity of n>pair of wooden screw 
Khips, to which it is not possible to give the necessary stmctural 
strength at the stem to withstand successfully the jarring action of 
the screw at high speeds. 

The part in advancing the British commercial fleet played by the 
»brogation of the navigation laws, in 1849, wliich had their birth in 
the time of Cromwell (and to which we have held with such tenacity, 
as ours were modelled upon theirs), need only be barely mentioned. 
British ship-owners were in despair at the change, and many sold off 
their ship property to avoid what they expected to be the ruin of the 
shii»ping trade, but the change was only to remove the fetters which 
they had worn so long that they did not know them as such. 

But the great and overwhelming cause, to which the effect of our 
navigation laws were even secondary, was the opening up of tlie vast 
region lying west of the earlier formed States ; the building of our 
gigantic system of railways; the exploitation, in a word, of the great 
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interior domain, of tlie possibilities of wkich, preceding 1850, ». 
only dimly conscious, and so much of whicli had only just 
added by the resiUts of the Mexican War. It is so difficult, from the 
preaeiit staudpoint, to realize the mighty work which has been done 
on the American continent in this short space of forty years, that its 
true bearings on this subject are sometimes disregarded. Tlie fact 
that the Baltimore & Ohio Railroad, at this date, was not running 
its trains beyond Cumberland, Md,. will give an impression of the 
vastness of the work which was done later. 

The period 1850-60 cannot be |)assetl over without a mention of 
the Great Eastern, though she can hardly be said to have been iu the 
line of pi-at^tical development, which was not so much in enlargement 
of hnll as in change in character of machinery. Brunei's son, in his 
" Life " of his father, says : " It waa no doubt his connection with the 
Australian Mail Company (1851-53) that led Mr. Brunei to work out 
into practical shape the idea of a great ship for the Indian or Aus- 
tralian ser\'ice, which had long occupied his mind." 

The Great Eastern was to attempt to solve by her bulk the prob- 
lem of coal capacity which was later to be solved by high pressures 
and surface condensation. The ship finally determined on wjis 680 
feet long, 83 feet broatl, with a mean di'aught of 25 feet, with screw 
engines of 4,000 indicated horsepower and paddle-eng:uies of 2,fi00, 
to work with steam from 15 to 25 pounds pressure^thus curiously 
uniting in herself at tliis transition period the two rival systems of 
propuUion. She was beg^ln at Willwall, London, in the spring of 
1854, and was finally launched, after many difficulties, on January 30, 
1858. Her history is too well known to be dwelt upon here. She 
has experienced many vicissitudes and misfortunes, and it is well 
that her great projector (who paid for her with his life, as he died 
the year after lier launching) did not, live to see her used na an ex- 
hibit, in 188(!, iu the River Mei-sey, her great sides serving to blazon 
the name and fame of a Liverpool clothing establishment. She waa 
Bold the next year for the pitiful sum of £8,000 and l>roken up. 

The year 1855 marks the high-water mark of the paddle-steamer 
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em. In that year were built the Adriatic, by 
the Collins line, and tlie Persia, as a competitor 
(and tlje twtiiity-eightli sliij) of the company), 
by the CunartL But the former was of wood, 
the latter of b-on. She was amuug the earlier 
ahipH of this material to be built by the Cmiard 
company, and, with the slightly larger Scotia, 
built in 1862, was, for some years after the ces- 
sation of the Collins line, the favorite and most 
successful steamer upon the Atlantic. She was 
376 feet long', 45 feet 3 inches brojid, and of 
about 5,500 tons 
displacement. 
Her cylinders 
were lOOJ inches 
diameter, with 
120 inches 
stroke, mid shu 
had — as also the 
preceding ship, 
the Arabia — 
tubular boilers 
instead of the 
old flue. Li-s;"« 

How great b«'ii =1 ii»d *..r.g» p.icii«. 
an advantage she was upon their first ship will 
be seen by the following comparison : 



Olijum ihewing Daen 
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RriUUIDllL 
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750 " 
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3,(100 


Pressure per sqiinre inch. . 
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33 IbH, 
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5,1" 
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8.5 knoti 
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Thus, for two and a buH times the qiitintity of coal nearly three 
and a. half timf-m the L'ai'go was earried, aud nearly three times the 
number of passengers. This result was due partially to increased 
engine edicieucy, aud partially to increased size of ahip ; and thus to 
a relative reduction of the power necessary to drive a given amount 
of displacement. 

The Scotia was almost a sister ship to the Peraia, slightly exceed- 
ing her in size, but with no radical differences which would mark her 
as an advance upon the latter. She was the last of the old regime 
in the Atlantic trade, and the same year in which she was built saw 
the complete acceptance by the Cunard company of the newer order of 
things, in the building of the iron screw steamer China, of 4,000 tons 
displacement, with oscillating geared screw engines of 2,200 indicated 
horse-power, with an average speed of 12.9 knots on a daily expendi- 
tm"e of 82 tons of coal. She was the fiist of their ships to be fitted 
with a surface condenser. The Scotia had been built as a paddle 
steamer rather in deference to the prejudices of passengers than in 
conformity to the judgment of the company, which had put afloat 
iron screw ships for their Mediterranean trade as early as 1852 aud 
1853. 



The introduction of surface condensation and of higher pressures 
were the two necessary- elements In a radical advance in marine engi- 
neering. ^Neither of these was a new proposal -, * several patents had 
been taken out for the fonner at a very early date, both in America 

* Daniel Dod, >u American oltixen, was granted npnleutXovemlwr 39. ISll, in which 
" I Form tha ouudeiiBi^r at « pipH or number of pip«G coiideuaifd logellier ; and 
condeDfie th« Bteam b; immHrslng th« pipes in cold water, either with or without an in- 
jeotion of watHr.'' 

Tlie present surrace cmdunser conglEta «»ientiallT of a gri^at number of small brass 
I tube*, about lliree- fourths of Ul iiir-li in diameter, passing through an air-tight uhamb«r. 
I Tbe Hihanst oteam from the cylinders enters Ihe oliambvrs, and cold water is oonttanl- 
I ly pnmpod Ihroogh tli« tiihes. The steam is oondensed by oonlx^t with the eold tubaa, 
T thus obtuncd pumped back to [lie boiler in a fresh state, instead of being 
\ mixed Willi about Ihicly times its weight of salt water, as in the old jet condenser. Prac- 
tice varies, the steotti «oaetitae» being passed Ibrougb the tubet aud tlie water around 
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and in Euglaud; ftnd in 1838 the Wilberforce, a boat ninnlng betweou 
London and Hull, was bo fitted. Ycrj- liigli pressurt^s, from almost 
the very beginning', had been caiTied in the steamers on om- AVestem 
waters; and in Ibll Oliver Evau» published, iu Philadelphia, a 
pamphlet dealing; with the subjoft, in whit-h he advocated pressureB 
of at least 100 to 120 poimda per square inch, and patented a Iwiler 
which was the parent of the long, cylindrical type which came into 
fiUch general use in our river navigation. The sea-going public reso- 
lutely resisted the change to high pi-essures for neaily forty yeai«, 
there l*eing a very alow and gradnal advance from 1 and 2 pounds to 
the 8 and 9 carried by the Great Britain and Britannia. In 1850 the 
Arctic carried IB and in 1S56 25 was not uncommon. Home of the 




foremost eai'ly engineers favored cast-iron boilers (see evidence be- 
fore parliiimeutiiry committee, 1817) ; and the boiler in general use 
iu England up to 1850 was a great rectangular liox, usually with three 
furnaces and Hues, all the faces of which were planes.* 

Though tubular boilers did not displace the 6ue boiler in British 
practice to any great degree before 1850, many examples were iu use 
in America at that date, but chiefly in other thau sea-going steamers. 
Robert L. Stevens, of Hoboken, Ituilt as eaily as 1832 "the now 
standard form of return tubular boilei-s for moderate pressures " (Pro- 

• The Nnvsl ChroniolB of 1818. toI. xxxix.. p. 277. apeakm^ of llio Btaameni nn the 
Clyde, a»7«: " No wrious moidunt hu occurred slnoe tlieir In traduction, wliioli is mure 
thui two yen™. The woret of gecurily consisis In using Iwge steam eiiiriueg nf grent 
power ftnd sniall jirvmure. It thi- boilers of (■abt-iron Miniild In nnv jmrt give way, ■ 
pi*o« of olutli Ih firiiilr ved^d in liie hole, aud llie vessel proceeds irillioul any danger 
n IncooTsnience lo 
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lessor E. H. Tliurston). But it worked its way into sea practice very 
slowly : and the multitubular boilePj in any of its several forms, can- 
not bo said to have been fairly adopted in either American or British 
sea,-goiug: ships bcfoi-e the ilate first mentioned, though employed in 
the Hudson River and Long Island Soimd steamers, in one of the 
former of which, the Thomas Powell, built in 1850. a steam pressure y 
of 60 pounds was used. 

There had been this slow ajid giadual ailvance in ocean steam 
pressures, with a consequent ruduction in coal espentlitnrn, when in 



i^i 



1856 came a movement in the direction of economy by the introduc- 
tion of the compcnmd engine, by Messrs. Itandolph Elder & Co. (later i 
John Elder A Co.), which was soon to develop into a. revolution in 
marine steam eugineiTi'. The Piicific Steam Navieation C'ompany 
has the ci-edit of first accepting this change in applying it to their J 
ships, the Valparaiso and Inca. The original pressiu-e usedwtisS 
pounds to the inch: the cylinders were 50 and 90 inches in diameter, ^ 
and the piston speed fi-om 230 to 260 feet per minute. The idoa of 
using: steam expansively by this means was of course not new, as it 
dates back to Homblower (1781), but with the low pressures which 
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had been ii»e<l at sea there was no reason for its adoption afloat. Dif- 
ficulties were experienced by the Pacific company with their eai-lier 
liu^nes, but the lino adhered to their change, mid for neiirly fonrteeii 
years were almost alone in their practice. 

These changes made the use of a cylindrical boiler necessary, as 
the foi-m best able to withstand the iucreiiseil presHui'e. The old box- 
like shajie has disappearwl; and if the shade of Oliver Evans is ever 
able to visit ua, it must be with an intense feeling of satisfaction to 
find his ideas of eighty yeai's since now accepted by all the world. 

The date 1870 marks the advent of a new tyite of ship, in those 
of the Oceanic Company, l>etter known as the White Stiw line, built 
of iron by Harlaud A' AVolff, of Belfast — engined with compound eu- 
frines, and of extreme length as coniparetl with theii' breadth. Tiiey 
established a new tonu. style, and interior aiTaugemeut, which has 
largely been followed by other lines, though the extreme dispropor- 
tion of length and beam is now disaiipearing. 'ITie Britannic and 
Germanic, the two hugest of the earlier of this line, are 4fiS feet in 
length and 45 feet 3 inches in beam, caiT>-ing 220 cabin passengers 
and 1.100 in the steerage, besides 150 crew. They develop .'j.tHlO 
indicated hoi-se-power, and make their passage, with remarkable reg- 
ularity, in about 8 <lays 10 hoius to Queeustowu. The earlier »liips 
of tills line, when first built, had a means of dropping their piopeller- 
sbaft so as to immerse more deeply the screw: so many inconveni- 
eiices, however, were asHoeiated with this that it was given up. Their 
general armngemeiit was a most marketl advance upon that of their 
predecessors — an excellent move was placing the saloon forward in- 
stead of in the stem, a change almost universally followed. 

In the samo year with the Britannic came out the City of Berlin, of 
the Inman line, for somv years the largest steamer afloat (aftei' the 
Great Eastern), being 520 feet in length by 44 feet beam, of 6.000 
indicated power, and in every way a magnificent ship. , 

The Bothnia and Scythia were ulso built in 1874, by the C'unard 
company, a« representatives of the new type, but were smaller than 
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the ships of the Hamt; period built by the Tnnian and ^Tiite Star 
lines. They were of fi,U80 toua tlisplacciueiit and 2,780 indicated 
hoi'se-power, with a speed of IH kuotH. The pressui-e carried was CD 
pounds. These ships htid by fiU' the larguHt curgo-eajTyiug capacity 
(3,0011 tons measurement) and passeu{4:er aecoiumodation (340 first- 
cabin) of any yet built by the company. With the adiUtiou of this 
great number of st*aniei-8, change was not to be expected for eoiue 
yeais ; aud it was not nutil 1879, when the ("uion company put afloat 
the Arizona, that a bcfriiiuiuy was made of the ti-eniendous livalry 
which has resulted in putting upon the seas, not only the wonderful 
ships which are now nmniuji ui>ou the Atlantic, but in estending 
greatly the size and speed of those employed in other service. 

Several things hail combined in the latter part of this decade to 
bring about this advance. The great change between 1860 aud 1872, 
fi-oni the causes idready noted, which hail reduceil coal consumption 
by one-half, was followed by the introtluetion of corrugated flues and 
steel as a material for both lioilere ami hull. With this eame still 
higher pressures, which were caiTied from 00 to 80 and 90 pounds. 
In August, 1881, a very intei-esting paper was rea^l by Mr. F. C. Mai- 
shall, of Newcastle, before the Institution of Mechanical Engineers, 
in which he showed that a saving of 13.37 per cent, in fuel had been 
ved at since 1872. The general type of engine and boiler had 
lained the stime in these nine years, but the increased saving had 
been due chiefly to iuci-eased pressures. It is curious that at the 
reading of botli the paper by Sir Frederick Bramwell, in 1872, mid 
that of Mr. Marsliall, in 1881. there should have been pretty geuerally 
expressed a feeling that something like a finality luul been reached. 
So little was this opinion true that, though over thirteen per cent, 
saving had been effectt-d betweeu these two dates, a percentage of 
gain more than doubh' this was to Ix- recortled between the latter 
ilate and 1886, In these matters it is dangerous to prophesy: it is 
safer to believe all things possible. Certainly the wildest dreamer 
of 1872 did not look tonvard to crossing the Atlantic at 20 knots as a 
not unusual speed. 
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In 1874 triple-expansion engines had been designed for the Pro- 
pontis by Mr. A. C. Kirk, of Napier & Sons, of Glasgow, which, on 
account of failure in the boilers which were used, did not give at first 
the results hoped for. In 1881 the Messrs. Napier fitted the Aber- 
deen with engines of the same kind, steani at 125 pounds pressure 
per square inch being used. In the next two years the change pro- 
ceeded slowly, but by 1885 the engineering mind had so largely ac- 
cepted it that a very large proportion of the engines built in that 
year were on this principle, and at the present it may be regarded as 
being fully accepted as was the comi^ound engine ten years since. 
The sa\dng in fuel is generally reckoned at fi'om twenty to twenty - 
five per cent., or, to put it more graphically, in the words of Mr. 
Parker, Chief Engineer Surveyor of Lloyds, in his interesting paper, 
read in July, 1886, before the Institution of Naval Architects : " Two 
large passenger steamers, of over 4,500 gross tonnage, having engines 
of about 6,000 indicated horse-power, built of the same dimensions, 
from the same lines, with similar propellers, aie exactly alike in 
every respect, except so far as their machinery is concerned. One 
vessel is fitted with triple-expansion engines, working at a pressure 
of 145 pounds per square inch ; while the other vessel is fitted with 
ordinary compound engines, working at a pressure of 90 pounds per 
square inch. Both vessels are engaged in the same trade and steani 
at the same rate of speed, viz., 12 knots an hour. The latter vessel in 
a round voyage of 84 days bums 1,200 tons more coal than the former." 

In the epoch 1879 to 1887 the following great ships had been 
placed upon the Liverpool and New York lines, their best speeds to 
that date being as shown : 

Days. Hours. Minutes. 

1. Etruria G 5 '6\ 

2. Umbria (sister ship) . . slightly longer 

3. Oregon C 10 35 

4. America 6 13 44 

5. City of Rome G 18 

6. Alaska (5 18 37 

7. Servia G 23 55 

8. Aurania 7 1 1 
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The time had thus been sliorteaed much more thau lijilf since 1840. 

and had been leaseued forty per cent, since 1860. 

In addition to the ships 
mentioned, there had been 
placed upon the line from 
Bremen to New York (between 
1879 and 1886) touching ut 
Southampton, England, eifrht 
new ships of the North Ger- 
man Lloyd, which form 28 id- 
tugether, the most compact 
and uniform fleet upon the 
Atlantic. The Trave, Saale, 
and Aller, were then mai-vels 
of splendor and comfort, 
rankiuE;- in speed and power 

very little short of the fastest of the Liverpool ships. They, as were 

the others of the company's eight "' express " steamers, were built by 

the great linn of John Elder 

fi Co., of Glasgow, their ma- 
chinery being designed by 

Mr. Bry CO Douglas, to whose 

genius was also due that of 

the Etruria and Umbria, the 

Oregon, Arizona, and Alaska. 

Tlie engines of the Trave, 

Hoale, and Aller, however, 

were triple- expansion, as were 

theOaacogue, Bourgogne, and 

Champagne (their equals in 

speed and equipment), of the 

French Compagnic Transatlantiqne, which wen^ built in France. All 

these steamers are of steel, witli cellular bottoms carefully subdivided, 

and fitted with u luxury and comfort quite unknown thirty years ago. 
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It was (Ufficiilt, if not almost impossible, to go hoyuniX them with- 
out a chaii^f^ to twin wrews. If more than the I'mbria's power was 
to be ileveluped it was safer to use it through two shafts, ami tht- 
depth of water on the New York Imi- is a liiiidraiice to the use of a 
much greater diameter of screw. Mi-. Griacom, of Philadelphia, w as 
thfl bold mauagrer to take the firat step by laying' down the luman 
Company's ships in 1S87, the first of which, the City of New York, 
was ready for trial in thirteen months after the signing of the con- 
ti-act with Messrs. James & George Thompson, of Clydelmnk : a won- 
derful performance. The Teutonic and Majestic quickly after t«x»k 
shape in the yard of Messi-s. Uarland & Wolff, of Belfast, the place of 
birth of all of the White Star fleet. These two lines were thus the 




first to accept tlie changed conditions, and the City of New York and 
City of Paris of the former, and the Teutonic and Majestic of the lat- 
ter, still mark the hifjh-water mark of achievement, both as i-egaiiU 
performance as a machine and the comfort and luxui'y of the pa^ssen- 
prer. Thu "Cities," as they art! familiarly tenned, are 5G0 feet in 
lenjrth, by G3 feet broad, displace 13,000 tons, and indicate over 
18,000 horse-power. The two White Stars are fiS2 feet long, by 57 
feet C inches broad, of 12,000 tons dis])lacement, and of nearly equal 
horsepower with their two great competitors. In less tlian twenty 
years these lines had thus noai-ly doubled the size of their ships, and 
more than tripled tJieir power. 

It may be of interest to the American i)ublic to know that the 
City of New York and City of Pai-is are but two of the largest fleet 
under one management on the North Atlantic. Though under one 
oontral it is under three flags — Euglisb, Belgian, and American^our 
own, thanks to the wisdom of Congress, co\'eriug but a small coutin- 
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l?ent, thoupli our liiw-makers for several years have been hesicgeJ to 
allow them to bocoino Amorioan in nationality as well as ownership. 
It woold (certainly aeem that they were quite as worthy of it as some 
of our importations of another kind, but we shall probably have to 
wait for a little more breadth of thought and idea undor the dome 
at TrVashington before this change can be brought about. 

The buihliug of these four ships seems to have given an impetus 
to the whole of the steamship world: the Hamburg - American lines 
started into new life with the Columbia, Normauuia, Augu!*ta Victoria, 
and Fuerst Bismarek, twin screws of 9,500 and 10,500 lUsplaci'uient, 
which have avei-aged in their best runs fiom New York to Southamp- 
ton 19.01, 18.91, 18.31, and 10.78 knots in tlic ordi'r named, the lUe- 
tance being about 3,075 knots. 

The French Company has added the twin-screw Touraino of 11,G75 
tons and 18i knots sustained speed to theii- already splendid Heet, and 
the North Germau Lloyds have since 1887 built the Lahn, Spree, and 
Havel, all single screws ; and the two last of 7,000 tons with 13,000 
horsepower and a speed of ISJ knots, These lattei- ships would prob- 
ably have been twin screws had the docks of Bremerhavon affoiiled 
sufficient width of entrance ; but whether this be the case or not, the 
probability is that lu the future it will be the dock which will yield 
and not the ahip. Thei-e is no need to make eompai-ison of these 
ships in equipment. Luxiu-y has been canied as fai' as the present 
human invention and imagination cau take it. tl^uites for families are 
anBnged with private sitting rooms and private tables, so tliat, barring 
the roll so uneasy to the unhappy land.sni!tn, one could scaice know 
the change from the most luxurious aiiartmeut of the Brevoort. 

Such are the ships of today, bnt displacement from theii- emi- 
nence is already in discussion. The builders of the City of New 
York are guaranteeing a vessel to cross thG Atlantic in fi days, or at a 
speed of 23i knots, the probable elements of this projected vessel 
: given by Enffiveerimj as a length of G30 feet and a l>eam of 70, 
with 33.000 indicated horse-power. It is a long step, but one can 
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Bat that this step will be gi-eatly aided by aiiy material change in 
the mnriue steam engine in the very near futuie is not probable, the 
difficulty is now not with the engine but with the boiler; foreeil 
(bought and the higher pressures call imperatively for a new devel 
opment in the steam producer ; leaky tubes and joints and a rapid 
deterioration thTOugh the eflFoi-t to keep up the high presHores neces- 
saiy for the successftd perfonnance of the new type of engine are the 
shoi-tcomiugs which muat be successfully combated before we can 
make another great advance. I'lifortuuately there is another draw- 
haek, for which the remedy will he even more difficult, the suffering 
of the fh'emeu iudueed by the greater heat of the liigher pressures. 
Let us hope that genius will yet inveut a mechanical stoker and that 
we may not of necessity siibject our fellow - beings to tlie 140'' too 
frequently found in our modem fire-pooms. 

We may fitly place here a tabulation of the very wonderful 
achievomeuta of the ships first mentioned, hivsed ou official data in 
Eiirjhurrimj of Jime 19 and July 10, 1891, and covering, in the case 
of the LiveiiJool ships, the season of 1890, except for the City of Paris, 
which ia for 1889, (See table on p. 45.) 

The coal consumption ia also officially stated by the journal from 
which the above is compiled as follows : The City of New York, 328 
tons; Teutonic, 316 tons; Etmria, 330 tuna. This shows an actual 
expenditure of about l.fi lb. per hour in the case of the Teutonic : 
slightly greater for the City of New York, and over 1.9 for the Etruiia. 

But in the month of AugTist, 1891, both the Teutonic and Majestic 
won still greater laurels, the latter crossing from Queeustown to New 
York in 5 days 18 hours aaid 8 minutea : the foi-mer in 5 days 16 
\ honi-s and 31 minutes, and averaging for the run of 2.778 miles 20.35 
knots per hour, the I>est day's niu being 517 knots. 

The crown is thus for the moment with the \Vhite Star, nor is it 
likely to !«> torn away by anything short of the tremendous effort iu 
volved in jmtting afloat a new. a bigger, aad a more costly ship. 
Owners must, of com'se, LK>unt the cost of such rivalry and must put 
a^Dst the gain of say sixteen hours, in order to come to the desired 
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' five days and twenty-three knots, the cost of thy tboiiHnnd or twelve 

Lbundred tons more of coal which will liave to he burned, the doubled 

number of engine and fii-e-room force, tlie larger crew, the interest on 

the greater investment. It is a hirge price to pay for a gain of »o 

small a bit of that we generally hold bo cheap— but it will be paid. 



It has been imijossible, of eourae, in a single chapter to do mora 
than touch upon the vast changeB, and their causes, which huve had 
■ rplatw iu this great factor of human progress. Higher i)resswres and 
I plater expansions ; condensation of the eKlmust steam, and its re- 
turn to the boiler without the new admixture of sea-water, and the 
consequent necessity of fi-eciuent blowing off, which comparatively 
but a few yeai's ago was so common ; a better form of screw ; the ex- 
tensive use of steel in machinery, by which parts have l>een light- 
ened, and by the use of which higher lH)iler-i>ressui-e8 are made possi- 
ble— these are the main steps. But in addition to steel, high press- 
ures, and the several otlier elements named which have gone to make 
up this progTCBS, there was another cauHP in the work cliietly done by 
the late >V. Froude. to be specially noticed as being that which has 
done more than the work of any other man to determine the most 
suitable forms for ships, and to establish the principles governing 
resistance. The ship-designer has, by this work, been put upon com- 
paratively firm ground, instead of having a mental footing as unstable, 
nlmost, as the element in which his ships oi'e destined to float. 

It is not possible to go bekiw the surface of such a subject in a 

popular pajjcr. and it must suffice to speak of Mr. Fronde's deductions, 

in which he divided the resistances met by ships into two principal 

parts: the surface or skin friction, and the wave-making resistance 

(which latter has no existence in the case of a totally submcrgwl Iwdy 

-only begins to exist when the body is near the surface, aud has its 

f -InU effect when the body is only partially submerged). He showed 

f tiiat the surface friction constitutes almost the whole resistance at 

li'iuoderate speeds, and a very great percentage at all speeds; that the 

p immersed midship section area which formerly weighed so much iu 
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tlit^t niinils of nnval an^hiteots was of much less imi)ortaiice thou was 
Bttppoeeil, and that ships must have a leugtli eorrespouding in a do- 
gi^'<3 Ui Uie length of wave produced by the speed at which they are 
to be driven. 

He showed that at high speeds waves of two different characters 




are pi'<Hluced : the one chiss largest at the bow, which separate from 
the ship, dt'creatiing in succeBsive wndulatious without afterward 
affectinp her progress; the other, those iu which the wave-crests are 
at right angles to the ship's course, and the positions of these crests 
have A very telling effect upon the resisttince. 

As the ship's speed is increasetl the spaces between the crests of 
Uiese lengthen in unison with the speed, and it has been shown that 
when the spe^d is such that a wave-erest wonld be at the middle 
IMJint of the after body <or quarter) the wave-making resistance is 
least, iind that it is greatest when tlie hollow appeal's at tliis jioint. 

A .sliip must therefore be of a length that depends lai-gely upon 
the length of wave which at a high speed she will tend to pixxluce in 
order that she may be driven at such a speed without an expenditure 
of power disproportionate to the effect prodnced. This length, if 
very high speeds are desired, is best wholly taken up in fining the 
eutranco and run, leaving no parallelism of middle body, and broad- 
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eninf; and deepening the sliip to keep the necessary displacemei 
Tlie wave-action at several speeds Ib well fihown in the illustrati 
which are from instaaitanemta photographs, showing the Cbili; 
ci-uiser Esmeralda at her full spet^d of 18 knots, when on her trial 
Newcaatle-upon-Tyne, the (iiovamii Uaiisan, of the ItiiHau uavy 
(almost a sister ship to the Esmeralda), at a moderate speed, and 
H.M.S. Imperieuse, at about 17^ kuots. [See ilhistmtion, p. 64.] The 
following are the principal details of the Esmeralda and Imperieuse 



Esmeralda . . 
Imp^rienae. . 



, 3,000 






Dnnghl. tlone-powcr. 
18.3 R,500 

26.0 10,180 



The eddy making resistaiice is greater or less, of course, as the form 
is blunted or finer, and there is less resistance witli a blunt )k>w and 
finely formed after-body than were the two reversed. Our practical 
towing fiientls will ho glad to know that Mr. Fronde substantiates 
tlieii' oft-reiterated assertion that a log tows more easily butt-end fore- 
most. In the Merkara, a merchant ship built by Mr. Denny, of 3,980 
tons, 3G0 feet length, 37.2 feet bremltli, and IG.25 feet draught, this re- 
sistance is, at all sjieeds, abont eight per cent, of the sHi-face friction, 
which at the maximum speed of thirtteu kuots, at which she was intend- 
ed to be run, still formed nearly eighty per cent, of the whole resistance. 

A very wonderful result of these experiments has been to show (in 
the words of Mr. Fronde) " what an exceedingly small force, after all, 
is the resistance of a ship compare<l with the apparent raagiiitude of 
the iihenomena involved. Scarcely anyone, I imagine, seeing the 
new frigate Shah (of C,250 tons disjilacement) steaming at full speed 
(from sixteen to seventeen knots) would Ix> inclined, at first sight, to 
credit what is nevertheless a fact, that the whole propulsive force 
necessary t<) produce that apparently tremendous effect is only 27 
tons^in fact, less than one two-hundredth part of the weight of the 
vessel — and of this small propulsive force at least 15 tons, or more 
than one-half, is employed in overcoming surface friction simply." 

W course, very small vessels, as torpedo-boats, have been driven at 
very high sx^^ds, but the power necessary is in enoimous dispropor- 
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tion as compftretl with the above, a development in 135-foot torpedo 
boats of from 1,000 to 1,500 horee-power and more being not luicummon. 

The acceptance of the results of Mr. Froude'a deductions haa 
natorally led to an increase in the beam of fast ocean steamei-s ; we 
tiud all the later-built to be much broadened, and there is a still in- 
creasing tendency in that direction. It is needless to say how much 
this means in many ways to the paKsenger, 

Collision will and must remain the great and really almost the 




one danger which the North Atlantic traveller need feai-. He can 
rarely hope to cross in the usual steam route without experiencing a 
run of some hundreds of miles through fog, especially on lea^^ng or 
approaching our coast. So long iis the Gulf Stream and the cold in- 
lying current from the north move in juxtaposition as thfy do, so 
long' will the fog be almost always present upon the l>order-land 
dividing them. How eaay it is for a. groat ship to be sunk was shown 
in the case of the Oregon. A blow from a pygmy schooner not more 
than one-tenth her size, and a hole was opened throngli her side 
which unfortunate circumstances combined to make fatal, and the 
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great vesBel, n tritimiih of human skill in Lull oud machinery, is lyiu^ 
in a few hours upon the bottom of the sea, witli a million days of 
skilluil labor, as represented by ship and cargo, in this moment made 
valueless. Who can over estimate the care and responsibility upon 
the man who commands such a ship 1 In what other calling are they 
found as such a conatant port of daily life T 

The only remedy for such an accident as that which befell the un- 
luckly Oregon seems to be a subdivision such as is carried out iu all 
the greater ships of late years ; and that this has been carried to a de- 
gree which has made the liner passenger ships practically unsinkable, 
unless under most exceptional eircumstauces, would seem quite sure.* 



How wonderful has been the scale upou which this great industry 
of carriage by steam vessels has grown can only be shown by tables 
of statistics. 

The steam tonnage in the Ignited States, Great Britain, France, 
and Germany, beginning with 1840, was as follows : 
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iug one, eapeciiiUy when taken in connection with the fact that our 
tomiage in foreigrn trade has steadily lessened, and the percentage of 
our imports carried in American veasels has dwindled from 75,2 per 
cent, in 185C to C6.5 in 1860 ; to 36.G per cent, in 1870 : and to 12.29 
per cent, in 18!)0. Even during th« civil wiir it never fell below 27,5 
per cent. 

The amoimt of steam tonnage bnilt in the United States and in 
Great Britain at intervals of five years from 1865 is as follows : 
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1855 
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1860 


276 
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259 


1860 


234 


67,699 


389 


1865 
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145,696 


356 
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453 


211,665 


467 


1870 


290 


70,621 


244 


1870 


512 


267,896 


523 


1875 


323 


62,460 


193 


■ 1875. 


428 


226,701 


53tl 


1880 


348 


78,853 


229 


1880 


629 


414,831 


680 


1885 


393 


64,333 


210 


11885 


487 


221.918 

GnmbHU. 


456 


1890 


410 


l.W,045 




J1890 


632 


1,076,220" 


1,700 



The startling' steam tonnage of 1883 (nearly three- qnartei-s of a 
toiUion tons) built in Great Britain, of which 134,785 were built at 
GUsgow, 125,870 at the Tyne ports, and 117,77G | at Sunderland, was 
foUowet\ by a great depression. In 1884 but a little over half that of 
the preceding year was built (415,095 tons); and in 1885 this was 
again almost halved, the output falling to only 221,918 tons, and the 
average size also falling off from 724 tons in 1883 to 456 in 1885. But 
in the last five years Great Britain has moved forward with a con- 
stantly accelerated pace, culminating in the vast figures of 1890, when 
she put afioat over 80 per cent, of the world's production for the year, 

• TLi» ia as shown by Lloyd'n RegiBter, 18U1-B2 ; llie officidl relnnis. dasling willi 
Ihi' official je«r, givs 609 vesneli and 1)37,110.1 net tonB; our obtii net lunnkgi- Is iiboul 
T4 pvr ceut, of tlie grata abovu. 

t Tim Hsiires for tliesu Itiree porta are esulusivu of tlie tonnaee biUlt ou foruigD au- 
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Nearly or, practically, quite all of the vaBt fleet repi-esented by 
these figures are of iron or eteel ; the tonnage of the wooden steamers 
generally falling in later years in Great Britain to a total of 1,000 
tons or less, and this made up of vessels averaging not more than 
30 tons each. 




oteel may bo said to have almost supplanted iron as a material ; 
''"0 but 10 per cent, of British steam vessels were built of this, as 
asainst 90 per cent, of iron ; in 1890 but 4 per cent, were of the latter 
metal. Thei'o is, however, a tendency on the part of some owners to 
return to iron as less liable to the pitting caused by the galvanic ac- 
tion arising from want of homogeneity in the steel ; a vessel's bottom, 
unless well guarded by protective compositions, being frequently se- 
verely corroded, generally in small pits the size of a pea, but often 
extending to large patches. ^^^^^^^^^^^^^^^^^^^^^_ 
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One would think that this immense yearly addition of steamships 
represented in the foregoing tables would soon go beyond the world's 
needs, but the almost incredible losses from ^Tocks, casualties, and 
other reasons for disappearance from the register, must be consid- 
ered. There were lost or abandoned, in the fiscal year ending Jime 
1890. 238 steamers and 588 sailing vessels of our fleet, a total of 16S,. 
508 tons; 311,220 tons disappearing in the same period from the 
British Kegister, going to swell the gigantic total of 6,795 vessels, 
representing 2,349,034 tons of British shipping totally lost at sea in 
the ten yeai-s 1880-89 inclusive. 

In the face of these tremendous figures the ship-builder need not 
despair—he need only wait ; a few slack years and the gaps in the 
ranks become so great that building of necessity must re-begin. The 
lives of ships are indeed more precarious than tliose of us mortals. 
They perish at the annual rate of about 30 in the 1,000, whereas our 
genem! chances are one third better. But these losses of ships carry 
with them the lives of many brave men ; with the wreciks above 
enumerated more than 20,000 persons perished. In this bald state- 
ment wliat vistas of suffering, incapacity, carelessness, negligence, 
misfortune, and heroism are opened tip ! 

Despite the danger of prophecy it would seem safe to say that we 
Bhall not go, in the next five years, far beyond the changes which had 
taken pretty complete shape by 1887. For a while at least the start- 
ling transitions of the last decade are not to be looked for, and we 
can only expect greater power in greater ships on the lines already 
established. It is well these great ti-ausitions should not come too 
frequently ; the ship-owner should be allowed a little breathing time, 
and should not be continually oppressed by a nightmare of obsolete 
ships. We may safely say, too, that our own coimtry will have a 
greater share in shipbuilding than in past years. Our output since 
1885 has been steadily increasing, and though the amount has not 
Ijeeu great, the change wrouglit in our shipyards has been revo- 
lutionary. The demands of the navy have enabled them to extend 
and reorganize their plant and staff until they ore now on a plane 
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with tho best of the world. Coincident with the transformation of 
the shipyards, and for the same reason, has been that of our steel 
industry, whereby we now have establishments which it is not Chau- 
vinistic to say are more perfectly equipped than elsewhere.* If the 
rebuilding of the navy had served no other purpose, it had been 
money well si)ent. 

Having reached this stage our builders can now take large orders 
much more cheai)ly than a few years since, and which in 1887 they 
could not have taken at all had it been required to supply all parts 
from our own industrial establishments. This fact, taken with the 
dawn of a new era in oui' commercial relations, wherein the ship- 
owner will have a fair chance of carrying both ways, gives good 
prospect of an early rehabilitation of our ancient i)ower upon the sea. 

* I use here the opinion, expressed to the writer, by a great Engli^li steel manufact- 
urer, wliose establishment stands at the head of the industry abroad. 



SPEED IN OCEAN STEAMERS, 
Bv A. K SEATON. 

The ViKisii'8 Cbapt and the Hodeien " Giikvhousd "—Problems oy isEftTiA 

AKD BESISTANCB— PlIIMAHV COKIHTION FOR HlGIl SPEKI>— WHAT 18 MKAST BY 
"COEPFICIBNT OF FlUBSESa" AND " INDICATED HOHSE-POWBB "' — ADVANCE IN 

Economical Bnginrb — Wuatthk Coupound Bnoinb Efpectbd — A Compahi- 

_ son ok Fast Steambks from 1836 to I81H)— Pkejudice Aoainht Pbopku.ers 

AND High PHEsauKES — Advantagkh of moiie than One Schew Phopelleii— 

ATTEIKTS at PitOPITUMlON HY TURBINE WHEBIJ!, ELIECTIONH. AND PUMl'B — TRR 

Intkodcction ok Siemenh-Haiitin Steel in IH75 the Chief Factoii in the 
Success of Modern Fast Steamers -Dbckeahk is Coal Consumitios—Im- 
PORTANCE OF FoBCBD Dhaughtb— The Problem op Mechanical Stokino — 
Possibilities of Lkjcid Fctel — Is tub Present Speed Likely to be In- 
crearisii ? 

jlKOM the earliest tlays the questiun of the speed of ships has 
been one of interest to those associated with nautical matters, 
both from its commercial value, its value in times of emer- 
gency, and its forming the chief attraction of a pastime common to 
all maritime nations. There is no doubt that the emulation excited 
by the yacht-race of to-day does not exceed that of the ancients in 
their galley races. The skill of the naval architect is always more or 
lesK directed to getting the best possible speed permitted by the 
other conditions imposed upon liim in the deaigiiinp of ships of ail 
classes, and his reputation has Iwen, and is to-day, perhaps, moi-e de- 
pendent on this than on ouy other subject connected with his profes- 
sion- To-day he is fciced with a c<inipetitiou that did not exist in the 
past, and his ears are constantly assailed by the cry for higher speed : 
and whereas a few years afro it Wfi-s a common impression that the 
masimum limit had been reached, we have witnessed, during the past 
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three or four years, performances by sbii^R, both large and small, of 
speeds tlien uudi'eamed of. It is quite true that there has existed in 
the minds of visionaries, whose chief occupation is to iwld to the re- 
ceipts of the patent offices, speedseven beyond those now attained, and 
although it is possible that some of their predictions may be veri- 
fied, it is at the same time certain that success will not be achieved J 
by the means auggeated by tiieae preutlemeu. It is common experi-J 
ence ^-ith shipowners and shipbuilders to have propounded to them J 
means whereby even thirty knots per hour may be realized, and these 
backed up by very elaborate calculations as proof, but which, wheal 
investigated, are found, like thoae of a well-known wTiter of scientifiol 
romance, to be wanting in some little detail, insignificant at first 1 
sight, but absolutely essential to complete the proof. So far no great " 
departure from the existing form of ship, nor from the method of 
propulsion, has resulted in obtaining a higher speed than is common 
with ordinary ships of the same dimensions ; and in nearly every , 
case such departures have mortified the inventors as well as disap-1 
pointed the public by tuming out absolute failures ; and there is non 
good reiisou to suppose that further successes than have already been 
attained will be achieved in any other way than by improving the 
conditions that now obtain, both a« regards form of ship imd method 
of projuilsion, inasmuch as the physical causes which combine to re- 
tard the motion of a vessel, and the physical forces which are em- 
ployed in overcoming that resistance, remain to-day as they ever 
were, and are^in fact. Nature's immutable laws. The commercial 
question ia also one that ]m^8Se« very hardly at all times luul must 
continue to do so more and moi-o, as will be seen later on. The 
Atlantic greyhoimd of to-day ia, in immei-sed form, substantially that 
of the viking's craft of more than a thousand years ago. And if we 
look to Nature for our study we shall find that the swiftest fish ore 
not unlike in general form to the submerged part of a ship ; and the 
comparison is tlie more easily accepted when it is remembered that 
the fish is wholly submerged while theship is only partially ao. The 
one has to contend with waves and other surface disturbances, and 
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mnst perforce keep 
lilwye the water, while 
the other is fi'ee from 
s a c h iliaturbiiifT ele- 
ments iiud conditions, 
and pursues its course 
in practically smooth 
water. H. B. M. S. 
Polyphemus is the 
nearest approach to the 
lisb coiitUtions in a sen 
^oin^ ship that has 
proved succesBful. 

In order to produce 
motion at all, the irtfrtin 
of the ship, or that 
quality which every 
concrete body possesses 
of remaining at rest un- 
til disturbed, has to bo 
overi'ome, and when the 
ship is in motion 
through the water there 
ia resistance of a two- 
fold kind — that due to 
the disturbance of the 
water, and that duo to 
the frictional rcsiBtanco 
of the immersed i^ur 
face. If a thin sheet of 
metal is moved edge- 
wise through water it 
offers a decided resist- 
once, even if its surface 
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tite smooth and bright ; it will also be noted that this renistnnce iii- 
^CreoBeu very rapidly as the speed is inereEised, and that the larger 
the area the greater is the resistaacc. If this sheet of metal is moved 
in a direction at right angles to its surface the i-esistaucc is of course 
great: in fact, it ia very great compared with that of the previous 
esperinit'iit. and the disturbance of the water is considerable. If a 
log of tiniVH?r \^ to be towed from one place to another, it is a com- 
mon observation that an experienced boatman causes it to move witli 
its big end first, l>ecause he finda it easier work that way than with 
the smaller end first ; in the latter esse he has the same section of 
timber offering resistance to the log's passage, but owing to its 
wedge-like form the pressure on its long sides is greater than when 
towed the other way, and the friction of the water past these sides — 
which are generally more or less rough — causes very great resist- 
ance : no doubt, for the same reason, those forms of ships adopted 
for centuries by some European nations, and knowu to mariners as 
"cod's-head and mackerel-tail " shape, were such good sailers; and if 
to-day we were content with the maximum speed attained by such 
vessels, it is possible we might copy their form with advantage. If, 
however, we attempted to move them, either by sail or mechanical 
power, at a higher rate, we should find the iucreawe in speed to be of 
no account, but the increase in wave disturbance would be great ; in 
other words, the greater portion of the additional power would be 
used up in producing this water disturliance, or waves, instead of 
propelling the ship. , 

l\1ien the propeller of a steamer is first set in motion it does little , 
else than project a stream of water in the direction opposite to that 
in which it is desired to move the vessel i it is presently seen that 
the latter begins to move, indicating that the inertia of the ship has 
been overcome by the reaction of that stream of water from the pro- 
peller: the propeller still continues to project the stream, the ship 
iu the meanwhile increasing in speed, or, as sailors term it, "gather- 
ing way," showing tliat the power expended ia still in excess of the 
resistance of the ship, inasmuch us something is pnxlucing an auf^- 
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mentation of speed ; it i» afterward noticed that the ship continues 
to move at a imiform rate, itud that the streiuii of water is still pi-u- 
jected by the propeller, but at a lower velocity compared with the 
sorrouuding still water than was the uase when the vessel was at rest. 
This means that the power and the resistance are evenly balanced, 
and that the work done by the ship in moving: forwanl is exactly 
i^qnal to that of the water moving in the opposite direction through 
the surrountUng water. The vessel lias now stored up in herself 
what is called eneri^/, wliich is the power developed in overeominff 
the iaertia, eo that if the engine stops she still prngreHses forwanl 
and does not come to a standstill until the whole of that stored-up 
power is expended. If the vessel is a large and heavy one, its sjieed 
will be, when under way, virtually uniform, in spite of casual changeH 
of resistance due to wind and waves ; and this is one of the reasons 
for large ships being a necessity for successful passages on stations 
like the North Atlantic, and it is likewise one of the reasons why 
light craft like toriJedo-boats show such a poor jierfonnance in stormy 
weather. 

The primary condition for high speed is fineness of form, so that 
the water at the bow of the vessel may be se]>arated and thrown to 
one side, and brought to rest again at the stern and behind the vessid 
with the least possible disturbance, and the measure of efficiency of 
tonn for the maximum speed intended is inversely as the height of 
the waves of (Usturbauce. A ship that has been designed to attaiu a 
speed of 15 knots will, when moving at 12 knots, show a very slight 
distnrbEinco indeed, and in one designed for 18 knots, when moving 
at this lower speed, it will be scarcely observable i but however fine 
the lines of a ship may be, she must at every speed produce some 
disturbiince, although it may I>e very slight, as the water displaced 
by her must be raised above the normal level and replaced at the 
normal level ; hence, at or near the bow of a ship there is always the 
crest of a wave, and at or near the stern the liollon' of one. When a 
vessel is going at its maximum speed, and is properly designed for 
that speed, the wave should not be very high, uor should it extend 
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beyond the immGdiate ueighborhooii of the bow ; likewise the wave 
of replu^emeut should be the same at or near the stem of a ship, and 
tho " wake," or diatiu-bance of water left behind in the track uf the 
ship, should be narrow. 

Among naval architects and others it is uanal to judge of the 
forms of ships by the relation they bear to rectangular blocks of the 
same dimensions: that is to say, a ship whose dimensions are — 
length, 100 feet ; breadth, 20 feet, and draft of water, 10 feet, and 
whose displacement is 12,000 cubic feet, would be said to have a co- 
efficient of fineness of 0.6, or that her fineness was sixty per cent., in- 
asmuch as that of a rectangular block * of the same dimensions would 
be 20,000 cubic feet. 

Modern experience has shown that for speeds not exceeding 9 
knots, and with ships of the tonnage now common for general ocean 
work, the bow may be very bluflf and the stem only sufficiently fine 
to allow free access of water to the propeller, so that the coefficient 
of such vessels is frequently 0.78, whereas that of our fastest wai-ships 
is only 0.5, and of our largn modem passenger steamers 0.55. As 
already stated, in the ship whose coefficient is 0.78 any increase of 
power produces very little gain in speed, and if such a sliip were 
fitted with engines and boilers of the same size and developing the 
same power as those of a 20. knot Atlantic! greyhound, the increase in 
speed would bo very insignificant, but the disturbance in its imme- 
diate neighborhood would be very great : in fact, if any vessel is 
driven beyond a speed for which her form is suitable, she produces 
waves t both unmerous and high, as may be seen by reference to the 

ThU, UowBver. in not an absolute teat of Iha fineness o( the jraUr^ina at a vessel, 
it can only be used ss such on thu assumptioa that the nfdahip leotlans of ehipa sr<' 
'of similar form. Th» beat test ot Ibe iluen«ga of walec-llnes is modo by taking the dis- 
placument ta a, peroentage of tlie prism nbase iengtii is tlint of tli<< eblp and wbose seo- 
tion la [liu aame as tbe midship section of a ship, aaanming, however, that llie uidsbip 
11 ships is spproilmaMly that fotind in general pracliue lo-day ; iu speakini; 
of coefflolenta It vlll mean the perceutage of the rectangular block above named. 

f More than tblrtv years ago thla mailer bad been obwrred by tbe officers of the 
British navy, and eipsriiuents were ordered to bo triad with H. B. M. S, Flying Fish, 
■ 1,100-hMi oruiaer, her length being 200 feet, breadth 30 (eel 4 itivhes. and her draft 
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iUnstration of H. B, M. S. Imperiouae being driven at her full speed 
of n\ knots when laden much deeper than the designed draft [p. 64]. 
As before mentioned, wlieu speaking of the experiment with a 
tliin sheet of metal, the resistance to passage throug-h the water 
increases very rapidly with the increase of speed, and careful obser- 
vation has shown that siick intirease. ix propdrtionnle to the nquare n/ihe 
fifed, so that an immersed body has four times the resistance when 
moving at twice the speed, and since it will travel double the dis- 
tauco iu the same time the power required is eight times as great; ; 
that is, the power needed to propel a ship variifs as the cube of the speed. 
It was also discovered that the poiver varied toilk the cube root of /he 
sqiutre '•/ the disjilaaement ; although more correct modem experiment 
has showu that this variation is not strictly true, it is sufficient for 
the purpose of this article to assume that it is so. 

of water 10 feet iuclies forward and 13 feet aft. With 1.290 L H.'P. her Bpued waa 
only ll.W knot*, whereaa with 577 I. H.-P. it wb« 9.933 knots, aiid a speed ot 11.201 
was obtained n-ith but U7HI. H.-P. A false bow IH feet iong was then fitted, sou tu give 
Bnet lilies forward, or, as aailnrs dosuribe it, " a. belter eattauce," when it waa found 
lUat with 1,385 !. H.-P. a speed of 121 knots was attained, and with 1.845 very nearly 
laj knots. Tliere is also oTtry reason to supposB that could the atfrn have been altarod 
in a similar way, the ipeed would liave Iwun Mill higlier, in spile ot the ship being 
larger and with a consequent increaae of iromeraed surfaoe to cause resistance. It has, 
besides, been observed on many occasions lliut when steamers have been cut in two and 
lengthened there has been no diminution ot the speed, bul, on the contrary, in some 
oases there has actually been a gain ; so that in these two instances there Is an apparent 
■Domaly. via,, that with the same power [lie larger ship is propelled at a quicker speed. 
The late Dr. Froude investigated this matter some years ago, and showed tliat such 
resulla were quite possible, independently of any fining ot the lines, owing to the effect 
on the ship of the waves set up when in motion. One very ourious illustration of liow 
snch waves may seriously affect a vessel is in. thnt of a yacht built many years ago by an 
on the Clyde, which failed to uome anywhere near the performances guar- 
anteed owing to the fact that as the speed increased the hollow following the wave 
formed at the bow iuoreased and approached nearer and nearer to the paddle- wheeU, 
until the water dropped below the floats and allowed the wheels to ipin in the air ; the 
propelling effect was thus entirely lost until the vessel slowed down sufficiently for the 
le again to the level of the paddle-wheels. Such a thing could scarcely hap- 
pen with a screw steamer ; but the very bad steering qualities of certain naval ships is 
due to the fact that the inrush of water at tht) stern causes currents to flow inth Hie ship, 
and therefore to produce quite different results with the rudder from those which 
B«nerally obtain. 





OB well as tile neceasary adjuucts of it, umouutiug- oftfiU to tUirtm'U 
per ceut. Then, n^in, iinother portion is absorbed iu iiverconiiug 
the resistiinoB of the propeller and its Hlmftiiig-; and as at proseut 
thore 18 no accnratu method of deteimining' these portions, the net 
effective horse-power, or that unefiilly employed in propelling the 
vessel, can only be grucssod at, or apprt)simated to by calculations 
more or less alistmse. It is, however, the pross, or indicated, horse- 
power that has to be obtained and paid for, and that, therefore, is this 
f lemeiit that has to he considered m practice ; so that, from this con- 
sideration alone, any great increase in speed has to lie very dearly 
paid for. Moreover, as has already been said, to admit of a higher 
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speed the ship mu3t be made much finer, which moanB that her car- 
rj-iD^ capacity for cargo and fuel has to be decreased ; besides which 
the greater eugiue-power will add to the dead loa<l, thus still further 
diminishiBg the vesBel's capability for carrying. This may be better 
understood by taking a steamer of moderate dimensions, and such as 
for mEuiy years was deemed sufficient for the Atlantic trade, say 300 
feet long. 40 feet beam, and having a diuft of water of 20 feet. Such 
a craft would have a displacement of about 4,800 tons, could steam 
10 knots per hour with 1,000 I. H.-P., and carry 3,000 tons of cargo, 
fuel, stores, and equipment. Taking the distance to l>e steamed at 
3,200 knots, aud the consumption of fuel at 4 pounds per I. H.-P., it 
will lie seen that the net cousumption of coal is 671 tons : adding to 
this tweuty.five per cent, tor contingencies of weather, for raising 
steam, cooking, heating, etc., the ship would have to leave port with 
714 tons of fuel and rather less than 2,300 tons of cargo, stores, etc.. 
on board. If a steamship of similar dimensions were required to do 
the voyage at 15 knots, her design would have to be such tlmt the 
displacement would not be more thau 4,100 tons, the I, H.-P. at 
least 3,400, and the amount of fuel stored at the commencement of 
the voyage 1,618 tons. The machinery would probably have to be at 
least 400 tons heavier, so that the capacity for cargo, stores, etc., 
would now be reduced to 1,000 tons. The cost, too, would be greatly 
increased on accoimt of the extra engine-power, and the expense in 
fael would be more thau doubled. The engine- and boiler-room staff 
would likewise be materially increased, while the eaminj; power of 
the vessel would be less than half. 

Seeing, however, that the power required for a certain speed 
varies with the cube root of the displacement squared, the propor- 
tion of power to tonnage will decrease considerably with the increase 
in the size, so that if, instead of the steamer above refened to of 
4,100 tons, one were taken of 8,200 tons, the I. H.-P. for 15 knots- 
all other things i-emaining the same — would be very little more than 
5,000 ; /. c, with a ship of twice the size the increase of engine power 
is only forty-seven per cent. The carrying capacity and cousetpient 
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earning power of bucU h Vtoat is immeasurably more than that of the 

small one. The larger ship will, moreover, make better passages. 
ami generally l>e mnch more et-onomical in workiiig, a& the ofBciTH 
tuiil crew will not very largely (.■xeeotl that of the wmaller vessel. 



It was, however, owing to the more economical engine that ail 
vonces in speed were i-eudered possible, and this is seen by referring 
back to the original ship, and siipposing that instead of engines 
bnrniug 4 pounds of coal per I. H.-P., it had ones consuming 
only 2i pounds per I. H.-P., in wbicli case the expenditure on tht^ 
voyage would be reduced from 1,618 tons to 1,004 tons ; so that 00(i 
I tons more cargo could be taken and the t^ost of 600 tons of fuel per 
' voyage saved. This was actually the eaae on the substitution of 
compound for old-fashioned low-pressure jet-injection engines fitted 
to the Cunard fonijiany's steamers as late us 1862, when their lai'gest, 
fastest, and most improved steamer, the Bcotia, was put on the ser- 
vice. But it waH not until many years after the advent of the Scotia 
that Buoh ot'oriomie engines were in general use on the Atlautic. and 
it was only in 1874-75, when the Tnman Company and White Star 
Company plai'ed steamships having these engines in competition 
with the old-fashioned ones, that the tlay of the latter was gone. 

The first pioneers of steamshi]* coustmctiou were apparently 
satisfied to find their efforts result in some motion, for we find exul 
tation rather than disappointment in the accounts extant of Patrick 
Miller's experiments with a small steamer on & Scotch canal in the 
year 1787 -, and Inter, in 178!), when, with a larger and better Iwat 
and macltinery, he was able to obtain a speed of 7 miles an hour 
(equivalent to 6.07 knots*) it was deemed a great achievement: later 
still, in 1807, Fulton's first attempt with the steamship Clermont, in 
a run from Albany to New York and back, the average speed was 
only 5 miles an hour, Tn those days so long iis a steamer was able 
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tu tace wind aud tide »lie was deemed a auucess. The rompetitioii 
of steamern in early times twhoii thei-u was auj'} was with sailiug 
Kliips, or with laud conveyances whose maximum rate wouhl he 10 
mile^« an hour, and that effected at considerable cost in horee-flesh. 
It is, liDwever, true that sailing ships did then, and con now, sail. 
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iuidcr fftvombli' circumstances, at very much higher rates than we 
have just mentionod, and even as much as 16 knots can be obtained 
with one of fine lines with a favoring wind ; but a sailing ahip is not 
always tree to traverse tlio shortest distance from port to port, and 
even wlien wind and weather permit of this, the average speed falls 
far Im-Iow 15 knots with the best-designed vessels ; hence if a steamer 
cmdd do 9 knots she would make shorter passag-es than any sailer: 
and from the nearer approach to uniformity in the time occupied, 
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pasHenprern were attracted to steamships, and the passenger sailing: 
vesael, except for very long voyages, became a thing of the past. 

The Clermont, constnicted by Fultou in America, and supplied by 
him with engines made by Messrs. Bolton k Watt, in Binuingham. 
England, was 133 feet long, 18 feet broad, and 9 (eut deep : the en- 
gine hiid a diameter of piston of 24 inches with 4 feet strake ; slie 
took 32 hours performing the voyage from Albany to New York, and 
30 hours in returning— the journey can now be done in one-fourth 
that time. In 1815 the steamship Caledonia 
was placed on the sei-vice between Margate 
(England) and Holland, and her sp(?ed ilid not 
exceed 1\ knots iier hour. Steamships now 
perform the passage at double that speed, and 
the most recent additions to the continental 
service between Dover and Osteud are steam 
boats that can travel at neai'Iy three times the 
pace of the Cale- 
donia. The Ptin- 
cesse Henri ette is 
300 feet long, 38 
feet broad, and 13 
feet 6 inches deep, 
and has engines 
whose cylinders are 
58 inches and 104 
inches diameter, 
with a sti-oke of 6 
feet, and on page 69 
is shown a drawing 
of her, taken from 
a photograph when travelling on her trial trip at a speed of 21.28 
knots, or 24^ statute miles per hour. 

The first steamboat constructed and used for serviceable pur|>oses 
in Oreat Britain watt the Comet, built by Henry Bell, on the Clyde, 






lees a very great convenience to the public at that time ; bat the ad- 
vance that has been made in the construction of river eteamers for 
Ber>'ice on the C'l.vde and its estuary is aeon by reference to the il- 
lustration of the steamer Dncheas of Hamilton, whose dimensions 
are len^h, 250 feet: breadth, 30 feet; and depth 10 feet; her en- 
ginoa haring cylinders 34^ inches and 60 inches diameter, with a 
piston-stroke of 5 feet. Her speed is over 18 knots, or very nearly 
21 miles per hom-, at which rate she was goin^ when the photo- 
grraph was taken. 

The paddle steamer Puritan is another example of the veiy 
great progress made since the days of the Clenaont, and is also a 
marked advance in many ways on the Bristol, which was the 
der of a few years a^o; and another noted case is the steamship 
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Ooliimba, built for ser- 
vice on the Clyde, 

Tlie first steamsliips 
to cross the Atlantic from 
England were the Siritis 
and Great AVesteru.* 
names never to be for- 
frotten. The Great West- 
em was built at Bristol, 
England, and completed 
in the year 1838. She 
was 21*2 feet long, 35 feet 
4 inches broad, and 1,340 
tons burden, and had en- 
gines of 450 nominitl 
horse - power. She did 
the voyage from Bristol 
to New York in 15 days. 
The time of hctr quickest 
passage, given in the ta- 
ble ou page 80 as 10 diiys, 
10 hours, and 15 minutes, 
is not the lu-tual pfLSsage, 
but is the equivalent of jt 
passage reckoned from 
Queenstown to Sandy 
Hook. 

In 1840 the Britan- 
nia, the first of the Cu- 

' The dlmenBioDs. speol, 
etc., of the steuuerg lieru re- 
ferred to, u well M ulhcr rep' 
rrum 18»6 
ill Ihe tabl» 
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D&rcl steamers, was put ou her atfttion. Hlio was a paddle Imat, 

built of wood, and was 207 feet long. Her speed on service was 

I about eight and a Iinlf knots, so that she did the paasiifre in 15 

Teu years later the now rruowued lumuu Line commtnii^d with 
I iron screw steamer named the City of Glasgow, of 1,600 tons 
ftlnirden, and 350 nominal hor8e-pi>wer, a new departure in lK>th «liip 
lud propeller. 

It was not nntil 1855 that the Cnnard Company built an iron 
, and they continued to employ paddle boats nutil 1862, 
f when the celebrated steamship Hcotia was L-ompleted. 

It is intereBting to note, in passing, that the average length of 
Lvoyage in the Cunanl Line, in 1856, from Liverpool to New York 
a 12.676 dayw, and friini N(}W York to Liveritool 11.036 days. 
Thirteen years after the Scotia was built the White Htar Com- 
my placet! on the station two vessels that were veiy great advances 
I on anything then existing : they were marvels (jf the ahip-liuilder's 
Laud marine engineer's skill, and even to-day liold their own in many 
respects with the most modci-u ships, Tliat these should compete 
Rsnccessfully, and eventually tbive off the line such a ship as the 
■Scotia is easily seen by reference to contrasted particulars in the 
liable on page 78. The Britannic is a screw vessel 455 feet long; her 
L I. H.-P. on trial trip was 5,401), and at sea is alwnt four thousand 
nine hundi-ed, or practically the same as tliat of the Sootia ; hut the 
speed on trial was nearly two knots more, and the average of eleven 
Toyagea gives a mean of 15.046 knots per hour; while as recently 
I September, 1890, in her old age, she tmversetl the Atlantic fi-om 
[jJew York to Qufpustijwn at an average speed of 1R.08 knots. She 
Rius compound engines with 4 cylinder, the two high-i>re8sure being 
nches diameter, and the two low-pressure each 83 inches 
meter, with a stroke of 6 feet, Her consumption of coal will be 
about one hundred and thirty tons per day, and on leaving port she 
will have on board, say 1,300 tons of fuel. She can cany a consid- 
erable cargo. The weight of her machinery is 1,112 tons. Slie and 
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■ sister ship, the Germanic, were in their day admitted \ 
\ that could be desired; almost as much as was physically | 
and (,'ertninly aa much aa was then possible commercially. 

Hince then, however, many chang-es have taken place that will be 
alluded to later on, so that to-day we have numerous boats ninning 
on the Atlantic at an average speed of l!f to 20 knots, with a reputa- 
tion for being commercial successes as well aa triumphs of engineer- 
ing skill. 

The most recent and noteworthy of these are the steamships 
Teutonic and Majestic, owned liy the same enterprising gentlemen, 
and constructed by the same famed builders as the Britannic and 
Gennanic; and i\\e. City of Paris and City of New York, sitiling 
under the same house flag as the steamship City of Berlin, which 
was a worthy competitor of the Britannic. 

Tlie Majestic is a twin-screw ateamer of 9,851 tons pross, 565 feet 
long (or 110 feet more than the Britannic). Each screw is driven by 
a set of triple -expansion engines. Her consumption of fuel is about 
two hundred and ninety tons per tky, while on leaving port she will 
have on board about two thousand four hundred tons of coal. Her 
I. H.-P. on trial trip was 17,000. Her best speed on ser\-ice is a 
mean of 20.16, and taking the mean of ten voyages it is 19.72 kuots. 
A jiicture of the ship, taken whilo afloat on the Mersey, is shown on 
page 75. 

The City of Paris is 10,499 tons gross register, and is 627 feet 
long; she also is a twin-screw vessel. It will be observed by com- 
parison with the Majestic [see table, p. 78] that the City of Paris is 
the larger ship, although she is 38 feet shorter, her extra beam of 5.4 
feet giving her this advantage. Her speed with 20,100 I. H.-P. is 
21.952 knots, her best nui on service Ijeing 20.01 knots; and her 
daily consumption of coal is about three hundred and twenty tons, 
which necessitates her leading port with over two thousand seven 
hundred tons of fuel on boartl for the trip. 

Previous to the advent of these vessels the Cunard Company's 
steamships Etniria and Umbria were the fastest boats on the Atlau- 
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tic, and their ppi-formoiicos are liij^lily creditable to eJI concerned. 
The best voyage from Queenstown to Sandy Hook by the Etruriii 
was done in 6 days, 5 honra, 3 minutes, and the best from Handy 
Huok to Queenatown in 6 days, 7 hoiu-s, 32 minutes, and th« average 
in 1886 was about 6 days, IS hours, as compuied with the 11 daya, 
19 hom-a of 1856. The average of the Britannic for ten yeans was 8 
days, 9 hours, 36 minutes, Queeustowu to New York : and 8 days, 1 
houi', 48 minutes, Nt-w York to Queenatown. 

It may well be asked how what seemed to be an impoHBibility in 
1876 has been achieved no succoasftiUy in 18i)0, and it is perhaps less 
interesting to note the changed conditions than the causes that 
have produced them. In the very early days of steam navigation 
the engines were siilmtantially those used for pumping and othei' 
puri)oses on land. Hrnl the genius of Trevithick exerted itself in 
the direction of improvements in ship propulsion as much as it did 
in abortive efforts to make the locomotive a auccess, there is no 
doubt we should have had fast passenger steamers before we had 
railway trains: and had not the prejudice of Watt huu^r over the 
engineering world as a cloud which obscured the clear light of 
science, some other engineer would have accomplished the same 
result. It is disa]) pointing to find that a man of Watt's genius and 
I'eputatioii should have attempted to damp the ai-dor of men like 
Symington and Miller by predicting failure for an engine when ap- 
plied to marine propulsion, and by threatening the pains and penal- 
ties of the law for infringement of patent should those enterpi-ising 
geniuses dispi-ove his predictions. There can be no doubt that the 
statement from a man of his position, that Trevithick and uthei-s 
who were experimentintf, as well as working, with steam of high 
pressure ileaer\ed hanging for their diabolical inventions, would 
have great effect on the engineering world, then in its infancy ; and 
the few accidents that in later years (xicurred on steam1>oats, 
tlmiiigh the crass ignorance or the reckless negligence of those 
placed in charge, recalled to the mind of another generation the 
words of Watt, and made them doubly impressive us well as deter 
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rent to further progrreaa. Even in our own days the use of steam at 
such pressm-es as have enabled the present wonderful monuments of 
raechonii'al skill to be commercial successes has been animadverted 
npon, and prophesied about, and openly denounced, and it is only 
those who are engaged in this pioneer warfare who know how de- 
pressing: and discouraging such language is, or who appreciate the 
great responsibility taken in advancing into the unknown — that is, 
unkuown to the world at large. Moreover, the body of every nation 
is more or less conservative and alow to comprehend, much less to 
appreciate, new inventions or new forms of old inventions. Hence, 
no doubt, it was that an enterprising company like that presided 
over by Sir Samuel Cunard should refrain from bnilding its ships of 
the superior material, iron, and adhere to the inferior propeller, the 
padiUe. 

The paddle-wheel was obviously the first instrument accepted by 
the early engineers as a means of propulsion. Long after the ex- 
periment of H. B. M. S, Rattler had demonstrated the contrary, the 
public faith in the visible wheel was greater in reality and more sin- 
cere than that in the invisible screw ; and it is probable that it was 
more the ((uestion of cost than anything else that gained the victory 
for the screw for ocean and general service. The paddle engine is in 
itself heavier and occupies more room than the screw engine ; it is 
as a rule more expensive per L H.-P. ; and in weai- and tear — espe. 
cially of the propeller itself — it faj- exceeds the screw. It occupies 
the best part of the ship, and its position is not a matter of choice, 
as with the screw engine, but is, of necessity, at or near the middle 
of the ship.* It is evident that a paddle steamer must require more 
room, and that in moving among ships or other obstructions the lia- 
bility to damage the propeller is greater than with the screw 
steamer, and in the case of a long voyage the paddle generally 
worked at a disadvantage, as at the commencement it was too deeply 

* In llie cue of river steamera of modersts elie there ie 
the position of the wlieel, uid m a matter of fact, ab in the 
altogtstlivr ut uue uud. 
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immeraetl, and at tlie end not immersed enough for efficient working^- 
If the sails were set s<i as to steady the vessel, or if set in sufficient 
<iuiuitity to he of any use in quickening the speed, she was inclined 
until the lee wheel was "buried" and the "weather" wheel doing 
▼ery little work : besides there was a general tendency on the part 
of the ship to turn round, which had to be counterbalanced by the 
rudder. The i-ace of water from the wheels past the ship being at a 
high velocity, and raised almve the normal level, causes a resistance 
to the ship beyond that due to her passage through the water, (is in 
the case of a screw ship. On the other hand, the paddle boat is 
more readily got into motion and her speed more rapiiUy arrested 
than is the case with the screw steamer ; and it is claimed for the J 
paddle -wheel^al though the foundation for such a claim is rather. J 
nebulous — that when the engines are working at full speed the ship I 
is prevented from the excessive rolling observable with a screw I 
vessel. But ugainst this it must not be forgotten that the piuliUe ^ 
engine is far more trying to the structure of the ship, on account of 
the great weight of the wheels beinp taken on the sides of the hull, 
as well as from the effort of the wheels in propelling being applied 
at the same place. Then there is the additional danger, and that not 
a remote one, that in case of the sliaft breaking and a wheel falling 
clear of the ship, she would upset. An accident of this kind has oo- . 
cnrred more than once, but there is no record of the actual result ] 
being so calamitous as just stated, owing to other fortuitous circum- 
stances. That which retains the paddle wheel in favor to-day, and \ 
renders it a necessity in spite of argument or prejudice, is the fact 1 
that the screw requires that the draft of the ship shall not l>e less -I 
than its own diameter, whereas in the largest paddle boats a dip of 
wheel of sis feet is generally sufiicient. Hence it is that nearly all , 
fast steamers plying on rivers or shallow estnaries, and channel 
steamers running to ports where there is little water when the tide ] 
is low, are of necessity paddle-wheel. By employing two screws ] 
(one on each side instead of one amidships) the draft of water can be 1 
reduced by at least thirty per ixni. Likewise, by increasing the j 
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number of revolutions umaller screws will Jo, and the draft of water 
may lie atill less, so that some thirty years ago, ou the introduction 
of twin screws, there were soon many ships built for services that 
had hitherto been monopolized by xiaddle boats i * and to-day, when 
there is a demand for higher speed and more power, and where pad- 
dle-wlieels are uot admissible, three screws are being: employed. 
Ships have also been employed with four sei-ews, viz., two at the bow 
and two at the stem, and, for the purpose for which they were 
required, answered veiy well indeed ; but the worst possible plate 
for a propeller is obviously at the bow, and therefore iu these ships 
the bow screws were not very efficient, but thoy undoubtedly added 
somewhat to the power of the ship. la the same way some tug- 
boats have been titled with a screw at each end. 

All attempts at propulBion with internal propellers— that is, by 
turbine wlieels, pulsometers, ejectors, or by pumps — have failed in 
consequence of the great friction set up by the water in its rapid 
passage through the pipes from and to the sea ; the motion must be 
rapid owing to the size of the lupes being necessarily restricted. 
The best experiment with this kind of pi-opeller was made on a 
costly scale by the British Admiralty in 1866, when they fitted the 
iron-clad gun-boat Waterwitch, of 1,200 tons displacement, with a 
Ruthven's hydi'auHc propeller, consisting of a horizontal turbine 
wheel drawing its water through the bottom of the ship and dis- 
charging it fore-and-aft-ways at each side, and driven by an engine of 
160 nominal horse-power ; and although this vessel waa only 1B2 feet 



* It IE HOW c^Isimfi) for the twin acre w ship that she Ib not onlj dupable oF eutorjiii; 
sh&llower harbors, but that she is in everjr vuy innrb safer, and it ia moet unforluuate ' 
that, owing ID ail net of carelepsneti«, this viaa not cuuclasively showu in ihu reuuut 
iwcldMit to tlip City oC Puria. But there is safety fii tlie twin-acrew beyond th«t whifb 
'u reodorod posslblii. »s in tlie casts of the City of Paris and Majeatici, by the division 
of the «n gin a- rooms, vis., the fact that if one engine breaks down it is improbable tliilt 
the other would do so at the same time, uiid llial (he veasul, although somewliat arip- 
pled in apeed, would still be able to pursue her voyage ; also, thai iu the event of sucl- 
dent to thn steerioe apparatns the passage could he oontinued and thu direction of the 
ship guided by regulating with one or botlk of the engines. Each of Ihestt features la 
Iironuiiiioed. and the advautagea have been proved ou many accadons. 
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VXons, 32 feot broail, and drow 11 foet 4 inches of water, ber speed waa 
r only fi little over it knots, with an indicated horsepower of 801, 
The speed eo-efticients 
whereby hoi- i>erlorm- 
aiices could be com- 
pared with that of other 
ships were most disap- 
pointing. 

But the achievements 
of screw steamers are 
not always satisfactory 
tit tirst, and time has 
shown some cm-ious in- 
stances where what ap- 
peared at first sig'ht a 
little thing pi-evented 
great results. To - day 
we know somewhat of 
the screw propeller, but 
it is very difficult, it not 
impossible, for the clev- 
erest and most espcti- 
euced engineer to define 
his knowledg-e or to 
claasify his facts so as 
to deduce any rules 
from them that shall enable him to lay down fixed laws for the pnm- 
tical guidance of others. In past years more was professed, but 
still less was aftually kuowij. and that which was to be a panacea for 
the ills of every screw ship proved useless in many instances, and 
aggravated the evil in others. The patents for propellers aiv nnmer- 
ous, and some of the specifications interesting and amusing, but of 
them all there are less tliaii can be counted on the fingers of one 
hand that have any practical value, or that have inHnenced the com- 
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of tlia world; and we find toduy that the propeHer whith 
e best results is very simijlo iu form and ita working surface 
•lix. \\Tiat is better undtsi-ntotKl, howcvei', aie the pi^opor- 
in them lies the succesB of the iiistrumuut. It is quite 
^^•tttfE the blades may be of such a shajie aud so arraiigt-d as tti 
pive bad results, but it is very diiHiiult to utter the propeller blade 
now must generally 
used aud get much 
impi-ovement thereby. 
In 1805 H. B. M. S. 
Amazon was found to 
fall short of her de- 
signed Kpefd by ueiu"- 
ly a knot, although 
the indicated boi-st;- 
power was in excess 
of the requirements. 
With a four - bladed 
Maugin pi-opeller, 12 
feet 6 inches pitch, it 
took 1,940 T. H.-P. to 
drive the vessel 12 
knots. A two-bladed 
Griffith's screw of 13 
feet 9 inches pitch 
was substitutod, when 
12.4 JvDots were <tI. 
tained with only 1,(1114 
L H.-P. But th.> 
moat remarkable case 
wua that of H. B. M. 
S. Iris, which bad 
been designed for a speed of ITJ knots, but on her first trial trip, 
although the 7,000 L H.-P. was exceeded, the speed was only 16,58 
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knots. A series of trials was then entered upon to find ont the cause 
of this deficiency, with the result that the screws were discovered to 
be too lai'ge -, others of 2 feet 3 inches less diameter were siilistituted, 
when a speed of 18.57 knots was attained with the some L H,-P. 
Similar instances could be adduced, if necessary, to show how com- 
paratively alight changes in the propeller can produce mniked im- 
provements in speed. 

It has already been shown that the frictioual resistance of the 
skin of the ship is verj' gieat, and generally speaking, in fast steam- 
ers, is by far the largest portion of the whole resistance. It neces- 
sarily follows, therefore, that for high speed it is essential that the 
submerged portion shall be as smooth as possible ; and to that end 
ships are coated with enamel paints which, when dry, are perfectly 
smooth and glassy, or remain in a smooth, slimy condition. They 
do not, however, remain long in this state, as the action of sea-water 
destroys them, and even the best of these compositions admits, at 
times, of marine plant growth, and sometimes barnacles. The efi'ect 
of a coating of . weed is very serious indeed: the resistance induced 
thereby bein^ greater than if the vessel were rough, from the fact 
that each filament of weed has to be towed through the water, and 
the total surface thereby exposed may l>e two or three times that of 
the ship herself. It is a sound economy in any vessel to keep the 
bottom perfectly clean and smooth, but in the case of high speed 
steamers it is absolutely essential, inasmuch as a ver>' moderate 
amount of foulneus will reduce their speed by 2 or 3 knots. 

The introdnction of Siemens-Martin steel, about the year 1875, 
and its continued and extended nee since, have however been really 
the means of rendering possible the construction of steamships of 
all sizes with high rates of speed now so common, and are undoubt- 
edly the means whereby those ships can be so economicidly biiilt 
and worked as to pay as commercial ventures. The c<mHtructiou of 
their hulls with a material tiity per ceut. stronger than iron has ren- 
dered it possible to make such appreciable decrease in weight as to 
admit of fining their lines suitably for high speed without sacrificing 




carryinpr capacity. With this stimc ateel, boilers etin l>e couatnicted 
for a pressure ol 160 poiiniis per aqmu-c inch without weighiuj? very 
much more thau iron ones for 7.1 poimtls. By uning steel for cast- 
ings, forgingTB, *it«., thp weight of tlie ranch in ury has beeu rothiiietl 
from 5 huudi'Bdweight to 2 huiMlredweiglit per I. H.-P., nud when 
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forced draught in ciiiployed it is as low as 1.0 liuudred weight per 
I. H.-P. for large powers, and less still for such pugines as are used 
in torpedo boats and catchers. 

It has already been remarked that the consumption of coal, 
which enters as a most importiuit factor into the qnestion of high 
Bpeed, both from the weight and cost, had been reduced, by the in- 
troductiouof the compound engine, from 4 ponndH to 2J pounds jier 
I. H.-R, and latterly, aa that en^ne was improved and higher press- 
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urea used, the consumption wns further leduced to 2 poimds, anil in 
Bomo crises as low im IjJ i)ouu(l per I. H.-P. The triple cxpaiision 
engine, ilevelopetl withiu the piist eijirht years, and Inter the quud- 
mplo <^xpaui4iou, havu effected ti «till further saving, until with tlioni 
iind rtuch other ineiuii4 as are now employed, the consumption in 
under 1 k pound of coul per I. H.-P. 

Tile sncct'BH of the locomotive was very questionable until the 
exhauHt steam was turned into the chimney so as to create u rupid 
draught, and the steam-blast to-day enables the locomotive to travel 
at its great speed by causing the eomi>aratively small boiler to gen- 
erate Kiich a large amount of steam. ^NTieu this form of boiler was 
tried un boanl ship its power would liavo boon very much crippled 
had not some other means l>een adopted for forcing the draught, as 
the steam could not in this case be allowed to escape through the 
funnel, but must bo eondeused into water for the use of tlie Imiler, 
By closing the stoke-hole and forcing into it by meclionical meajis a 
plentiful supply of air, this l)oiler -Kog made to l>e as etticient for & 
torpedo boat as for a locomotive. This forced draught has now been 
adopted <in large ships, and to-day the very high speed of naval ves- 
sels, and of many mei-caulile steamers, is due to it. Consequently, 
with the same weight of machinery, higher powers arc developed 
with a corresponding incretise in speed, and the cruiser Piemontc, 
constructed by Sir William Armstrong & Co., of which an illustra- 
tion is slioiivn <m p, !'l, had her speed increased by means of forced 
drauglit from *20 knots to 22.3 knots, at which speed she was going 
when the picture was taken. 

Mr. James Howdcn patented a torcetl draught procoes by which 
the incoming air is warmed by the heat [which would otherwise be 
wasted) in the uptakes juid funnels, and then conducted direct to the 
furnaces : and he claims by this to bo able to do with still etuuller 
Itoilers, besides avoiding the (hunger to the tubes now sometimes ex- 
perienced in war ships with closed stoke-holes. 

But there still remains the problem of how to feed the fiimaocs 
by mechanical mctho*ls, so as to save the very large staff now re- 
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qnired in the boilor-room of onr large steamships. So fur ail means 
hitherto adopteil with succesd on shoi-e have proved failures at sea, 
and at present there is no reason tu suppose that any one of them 
can be so adapted as to prove g-eneraily eMcient for service. It is 
necessary for such a purpose that the pear can ^ continuously for 
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munj- (lays, and the ooal be small and tolerably uniform, and the 
Bupply regular. Such coal is not convenient for passeuj^er ships, 
and if the demand for the present supply of small coal were in- 
creased the price would preclude its use. Some success, however, 
has been achieved in Having labor in the stoke-hole, and the most 
noticeable invention to this end is that of Mi-, Thomas Hender- 
son, whose now well-known self-cleaning fire-bars du away with the 
necessity for the firemen raking the fires out to remove the clinkers 
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which adhere to the grates and obstruct the air-passages. By n 
of this a]>paratu3, the alternate bars Laving a very alig'ht movement, 
the coal gradually travels to the back end of the grate together with 
the clinker, which latter is eventually deposited behind the bridges. 
Thus not only ia considemble labor saved, but the firea are always in 
such good condition that the full pressure of steam is maintained, 
and so a butter speed kejtt up by the vessel herself. 

On shore the tendency is to substitute gas for solid fuel, or to use 
the coke resulting from gas manufacture. That something of the 
same kind might be done ou shiplward Is possible, although not at 
present probable. The higher efficiency of the coal when treated 
in this way would enable still more power to be obtained from a 
pound of it, and there would be savings in other ways of a beneficial 
nature. 

Then, again, if peti-oleum, or other liquid of a similar nature, 
could be obtained at a fairly low price, it might be used on ship- 
board; and as it has a heating power twenty -five per cent, higher 
tlian thti bast coal, and fifty ]»ftr cent, higher thou some of tho com- 
monest kinds weight for weight, the substitution of it would be a 
means of obtaining better speed. But it is always a question of iiii 
ixmfi, and when it is taken into consideration that the voyage be- 
tween Sandy Hook and Queenstown is now done in 140 hom-s, and to 
do the distance in 5 days would require a speed of nearly 23i knots, 
with an increase in power of sixty-two per cent., and in fuel con- 
sumption of thirty -eight per cent., the cry must be regarded as a 
very far one at present. At the same time it is not desimble to 
believe that there is now finality in the speed of steamships, al- 
though by analogy with railway tnuns that conclusion might be 
arrived at. 
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AS often as the " record it* broken." and the Atlantic voyage is 
reduced by some unprecedeiitedly fast paesage, wc may be sure 
that there is a flutter in the offices of the rival lines which 
have thus been left behind. Between the Gunard, the CJiiion, the In- 
mau, and the White Star lines there has been a constant race for 
supremacy, now one, and then the other, takin? the first place. No 
ship has been allowed to keep the leatl for more than a year or two. 
When sixteen knots have been developed by one line, seventeen knots 
have been aimed at by another, and the ship of that speed is no 
longer a wonder. So when wo read in the newspapers of the " fast. 
est passage " we may take it for granted that it is no sooner heard 
of in Liverpool than the managers of the lines momentarily sur- 
passed are preparing to beat it. If the triumph belongs to the 
Cunard line, at the very next meeting of the directors of the '\ATiite 



92 



TiiK nnr.Dixo of an " ockan oiiKYiiouyo.- 



star ami luman lines it will be discussed, and thot]<;;li an order lor 
another ship may not be given there and then, it is sure to follow. 

Al order for a new ship of the class required to compete in the 
modem passenger service of the Atlantic is not by any means u 
matter to be determined on without grave consideration. Speed is 
costly, and as you increase it it is geuerallj' necessary to also in- 
ci-ease the tonnage. Thus if the problem before you is to beat the 
record of ii seven- thousand -ton ship, which has developed eighteen 
knots with engines of twelve thousand five himdred horse-power, you 
must (principally for economic reasons) have a larger hull as well as 
more powerful engines for your competing vesBel. This forces upon 
your consideration tides, channels, harbor-baxs, and dock accommo- 
dations, nil of which impose limitations upon you. And then the 
cost of the ship herself is not a matter which even the wealtliiest of 
corjiorations can provide for at a moment's notice : it is not one 
hundred thousand dollars, or five hundred thousand dollars thai 
the work calls for, but about five times the latter sum, for it is safe 
to say that a Teasel superior to the City of New York or the Etnuia 
could not be Iiuilt for less than two million and a half of dollars. 

The " financing " of sncli an undertaking requires time : there ore 
long consultations between the directors, bankers, and ship -builders. 
If we could follow the steps of the gentleman to whom these negoti- 
ations are intmsted, we might see him flying off from Liverpool for 
Eustou : closeted in a private office down in Lombard Street or 
Comhill with some capitalists who oi-e expected to contribute to 
the uece8.sary funds ; again, after dinner, engaged in argument with 
these same capitalists in a West End mansion to which they have 
adjourned, and then racing off in the precarious hansom cab to catch 
the night train from King's Cross for Glasgow 

Sometimes the ship-builders are willing to become part owners 
of the projected vessel ; sometimes they take as part payment for the 
work some older vessels of the line, which they refit, re engine, 
modernize, and sell again. The ability of the builders to make an 
arrangement of this kind, of course, influenous the placing of the 
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coutract, in a measure, bnt they must also ho able to give certain 
guarauteeB. They must enter into an engagement that the iirojeetecl 
ship shall be able to csirry so mauy passengers and so many tons of 
I cargo, and to attain a specified speed on a given consumption of coal 
I per day. Let ns say, for instance, that the stipulations are these: 
AccommodationH for ROO saloon passengers, 150 intevmediat<} pas- 
L sengers. and 1,500 steerage passengei-s ; registered tonnage, 6,000 , 
I speed, 1!) knots on a consumption of 300 tons per day. If the ship 
t fails to fulfil these conditions the builders agree to forfeit a iiart of 
' the amount they would otherwise receive for her, or they may be 
compelled to take her back altogether. Tins was the case with the 
City of Ilome, which was built for the luman line by the BaiTow 
Shipbuilding Company. A beautiful ship in every way i of exquis- 
ite model ; fitted with a degree of luxuiy unsurpassed at the time 
she was launched, she proved to have neither the speed nor the car- 
rying capacity which had been guaranteed, and the Inmnu line 
refused to accept her. In a very few instances only are such gnai-an- 
tees omitted from the contract. 

Now, ship-building ia not an exact science, and the closest calcu- 
lations are often upset in the rewilt by unforeseen and inexplicable 
causes. It can never bo said with absolute certainty just what speed 
a ship will attain, or exactly what quantity of cargo she will carry. 
Tlie most ingenious and patient of experiments have not yet suc- 
ceeded in eliminating the mysterious variability of result which the 
shipbuilder finds, however closely ho repents his well-defiur-d foim- 
ulas. Two ships, like the Fmbria and the Etmria, may l>e Imilt side 
by side, of identical materials, lines, and dimensions; engines, ImiiI- 
ers, and propellei-s may be the same, yet one will turn out to Iw a 
knot or two faster thiin the other, and neither the designer nor the 
builder is able to say why. 

It is apparent, then, that in gnaranteeing an exceptionally high 
rate of speed the builder assumes no little risk. The designing of 
a fast 8hii> is indeed more of an art than a science, and each dpsigner 
proceeds on a theoiy more or less his own. If the render has an 
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opportunity to compare models of the Senia, the Alaska, and the 
City of Rome, three uliiptt built at the same time, each intended to 
rival the others, lie will see by the varying proportions of length or 
breadth, and by other contrasts, how the opinions of the architects 
have lUSered as to the heei lines for obtaining si^eed. True, it is 




not possible to ignure formulas altogether, but the designer's intoi- 
tions or inspirations are not less serviceable to him than his techni- 
cal knowledge. 

We will suppose, however, that the designer sees his way to build 
Bueh a ship as the specifications submitted to him call for, and that 
the contract is awnrded to him, or to the firm he represents. The 
ship is now tentatively on paper, though her essential features are 
well defined, and the next step takes us to Olas^w and the Clyde. 
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If in crossing the Atlantic for the first time you choose Glasgow 
pior your port of {lieembarkation, the sail up the Firth of the Clyde 
Bid the river is likely to be full of agreeable and memorable sur- 
The beauties of that route are not advertiised, and one hears 
" flo little of them in iidvaucc that they gain impreesiTenesB from the 
absence of expectation. The Fii-th itself is like a great Fjord, a 
land-locked bay hollowed between hills luid crugs, among which 
vapory clouds are always shifting, and its deep salt waters are 
ploughed by Heets of vesaele of every class, and especially by yachts, 
sea-going steiimera, and the moat rakisli-lookiag excursion boats in 
the world ; it is not unlike the Hudson above Peekskill, though 
much wider ; the rounded hills have the same soft and (-inlized out- 
lines, and the same appearance of reclamation for man's use and 
delectation : modern villas crown their heights and watering-places 
cluster at their feet. 

Jnst below Greenock the passage narrows, and above that we 
enter the river, which, though not beautiful, is more of a surprise 
thao even the Fu-th. It meanders through fields, and fi-om the 
towering dock upon which we stajid we look down upon ploughmen 
at work, cattle grazing, and snug f anu honses. So narrow is the 
stream, and so low ai'e the banks, that the big steamer seems curi- 
ously out of place. How, one asks, has Glasgow ever prospered 
with so small a river as its {>nly outlet to the sea ? We have thought 
of the Clyde as a wide and capacious stream like the Mersey oppo- 
site Birkenhead, or the Hudson opposite New York ; but, instead, it 
is scarcely as wide as the East River at BrookljTi, and there are 
reaches where two large vessels have no room to spare in passing 
each other. 

Such as it is, all sorts of dredging operations are necessary to 
keep it open, and it hats been said to be as much an artificial channel 
as the Suez Canal. 
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The first Bteamimat to navigate it was the Comet, in 1812, and 
though she tlrew hut foui- feet of water she could leave Glasgow ouly 
on the flood tide. Even then she sometimes ran aground, and liei 
passengers had to watle or swim ashore, or wait twelve hoius for the 
next tide. Its depth is ample now, however, and it is the breadth 
that astonishes us: it seems as though a venturesome jumper might 
easily spring from the deck to either bank. The farms itre alter- 
nated by shipyai'ds in which the hulls of ships in varions stjtges of 
constmetiou loom up, with ant-like specks of humanity swaiming 
upon them. 8ome of them are ueai'ly twice as long as the river is 
wide, and it puzzles the stranger to say "how they can be launched, 
until someone, wiser than ho is, tells bim that they slide into the 
stream obliquely and thus overcome the difficulty. Nearly all the 
steamers that have earned fame in the Atlantic trade have been built 
and engined at one or the other of these ship-yai-ds, from the first 
Cunarder to the City of Paris ; the Canard, Inman, Guion, and North 
German Lloyd lines have come to this little river for their ships. 
And as we approach Glasgow, burrowing into the dark that euveloijs 
the town, it becomes narrower stUJ, and within the limits of the port 
is notliing more than a long canal with sliips huddled together 
along the banks. 

The Clyde is, in fact, like one of those heroic personages who 
triumph over natural disadvantages which to the common mind are 
insuperable, and its inferiority in depth and breailth has been conn- 
terbalanced by excellences in other directions. In the first place 
Glasgow is the natural outlet of a great mineral field, so that aftiT 
iron and steel became the principal materials of the ship-builder, he 
could find them on the banks of the little river nnbiirdeued by the 
increased price asked for them wben it hiw been necesaar>' to cflrr>- 
them long distances. In the second plat-e the Clyde was the scene 
of the earliest attempts at steam navigation in Great Britain, by 
Miller, Symington, aiid Bell, and descending from thrm the genius 
of ship-building has become hereditary with the inhabitants of the 
tovm. "Practice makes perfect," and the ship-builders of Glasgow 
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have more practice than any people oJ their craft in the kingdom. 
In 188G foi-ty-five vessels wpte built at Lonilou, measiiring 3,696 
tons ; sixteen vessels at Liverpool, measiuiug' 18,268 tons, ami on the 
Tyne, fifty vessels, measuring 4!),G41 tons. On the Clyde, diiriug: the 
same period, one huudre<l and fifty-one vessels were built, measuring 
135,65i) tons— nearly double the work done by all the other ship- 
yards combined. Thus, when after various conclaves and the discus- 
sion of ways juid means, the direetoi-s decide to put a new vessel on 
theii' line, the order is pretty sure to go to Glasgow. 
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We have assumed the work of the naval architect to lie complete ; 
all the specifications have been made out, and every part of the pro- 
spective ship lias been drawn on paper. There are three plana ; a 
"sheer plan," showing all lines of length and height ivom stem to 
stem ; a " half-breadth plan," showing the lines of leusf wid 
breadth, or, in other words, those lines which would be visible in 
looking down upon her decks fi-om an elevation : and a " body plan," 
which shows all lines of bretwlth and height, and repi'esents the ship 
looked at " end on." These are called the " constniction drawings," 
and with them in his hand the shipbuilder can see in his mind's 
eyes the vessel as she will appear when bnilt. He does not work 
directly from these, however. Tliey are canned up into the " mould 
loft," the floor of which represents an enormous blacklxiard, and 
upon this they are reproduced to correspond with the exact dimen- 
Bions of the ship. A foot is scaled down on the paper to a quarter of 
an inch, but in the moidd loft a foot is a foot, and plate, girder, and 
rib are drawn to their full size. This enlargement leads to the de- 
tection of errors which are not apiiareut in the reduced drawings, 
and which must be eliminated. Htraight lines are ma<le with chalk 
by cords and rules, and curves by bending laths into the desired iio- 
sition and then tracing the sweep upon the floor. Every measure- 
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meiit has to be verifiutl auil cliecked, aiid " fairing tlie ship," as this 
work is L-alled, may take six or seven weeks. All erroi'a liuving been 
corrected, still another drawing is made on a " acrivo board," imd in 
tliis the lines, fnll-slzed, are sunk in the wood so that they cannot bo 
nibbed out. The "scxive board" ia the plan from whieh the ship- 
builder works, iiud when it is complete the actual constnictiou of the 
ship is be^in. 

The keel is huil down on blocks, four or five feet apart, which 
form a slope towaiil the water, so that the hull may glide down 
easily when the time for launching comes. It is not a keel at all, in 
the sense in whicli tht; wonl was formferly nsed: a modern ship has 
a smooth bottom, without any projecting ridge or break to the ciirvo 
of her sides ; it is simply the central series of plates, from which an 
iuner keel is built up like an euonnous backbone, and to this the 
ribs are attached. The metal ia delivtred at the yard in the shape of 
angle iron or angle steel, the latter being the material which would 
be used in a ship of the class we have in mind. Heated to a white 
heat, the angle-bars are drawn out of the furnace into a perfectly 
level iron floor, ui)on which they are bent to the needed curve, and 
that whicli htiB been a line of ink in the original drawing, a chalk 
mark on the floor of the mould loft, and a groove in the sui-faco of 
the " scrive board," is now embodied in the heavy rib of the; ship. 
The bending is done thus : the metal tloor is perforated with thou- 
sands of holes, int« which iron pegs iu'e inserted until they form the 
curvature required, and tlie long, pliable bar of steel is pressed 
against them nutil it corresponds esjictly with the line exhibited in 
the "scrivo board," whicli is always in sight of the workmen for 
guidance and comparison. In handling the metal the men use pitch- 
forks, and with the jironga inserted in the holes thoy get purchase 
enongh to make the bar yield ; if it bends upward a hammer is used 
upon it. Each rib has, of course, to be duplicated with the utmost 
precision, in order that it shall be the same on both sides of the ship, 
and each, after it has c(H>Ied, is laid upon the " scrive board " and 
compared with the lines thereon, every variation being corrected bo- 
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fore it is passed. Htiving already l:te6n''piliiched for rivets, it is tlit-u 
marked with a chisel to show where ril)-Uu((is* striugei-s, and deck- 
beams are to fit into it. ■ ,r' ,■* 

Two or three months or less after the completio'U, pf/ihg " fair- 
ing," the ship is probably " in frame," and looks like the'sKiftpto^ of 
some Brobdignag-ian monster that has stranded on the bank tj/tju^ : 
river. The ribs have been hoisted into position at right angles witli "' 
the keel, and strung together by " ribbands," and already there are 
signs of the coming subdivision by decks and bulkheads of the hol- 
low space within. You can still see tlinmgh ht'r, however ; she is 
like, to make yet another comparison, a great oblunEr wicker-basket, 
the snpple willows being represented by the net-work of steel. 

The nest step is the clothing of tho ribs with plates. As they 
reach the yard the plates are square and flat, but they are passed 
through roUei-s of various kinds, fi-om which they issue in any shape 
desired — hollowed like a spoon, curved lengthwise or breadthwise or 
diagonally, as the contour of the ship may call for. A steam or 
hydraulic plane smooths them down as though they were the soft- 
est of whitewood ; another macbine trims the edges as easily as a 
woman cuts silk with a pair of scissom. Then, suspended by iron 
chEuns, they are thnist between the jaws of a punching machine, 
which has a resemblance to a sinister human face with a fiat nose, a 
long upper lip, and a small chin. Tlie jaws close upon them and 
bite out, ten at a time, the holes for the rivets by whieli they are to 
be fastened to the frame. 

As they are hoisted up to the workmen, each fits the exact place 
designed for it and takes its port in the softly swelling lines of the 
ship. They are put on iu rows, or, as rows ai'e technically called in 
this connection, " strokes," which are lettered alphabetically, A being 
the row riveted to the keel. The upper edge of A overlaps the 
lower edge of B, and the lower edge of C overlaps the upper edge of 
B. and thus while one row of plates like B lias both edges hidden, ^ 
the row above it has both edges exposed, which minimizes resistance 
to the progress of the ship. "Wo all know what caulking a wooden 
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vessel is— the wedfriflff of all seams between the plauks with oakum 
Rud tiir. An iron or steel ship is also oaulketl, liiit iii her case the 
word has a different tQeaning. The sliarp edges of the plates are 
merely turned in with a chisel, and they meet eo closely that no in- 
sertion is necessiiry to exclnde the water. 
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rivets go right ttirough, and have double heads; millious of them 
are used, and every one of them is eicamined and (diefk<><I before the 
work is passed as flatiwfactory. 

At last tlie hull is closed in, and hundreds of artisans toil upon 
it, inside and out. At the end of a year, perhaps, tlie ship is ready 
for launching, by which time, if she is of the same dimensions as the 
City of New York or the City of Paris, seven thousand tons of ma- 
terial have been placed in position, one casting' oloue — the sternpost 
^weighinp: twenty -six tons. She is a steel ship, but in addition to 




mi 



THU iiUILVlNG OF AN '■ OVKAN GREYUUUND." 



the nietaJ, one hmidred aud twenty tlioiiSHJid cubic feet of timber, 
brought from all parts uf tlit; world, have Ueeu used in her. Fiuiu 
the ciiwUo in which she lies to the proinetiado deck she rises to a 
height of fifty feet or more, and she looks us immovable an a fortress. 

NothinjT is more womlerfid thau the launching of such a vessel. 
Imminent peril seems to attend the operation ; she must topple 
over, thinks the iminitiated observer, or if she succeeds in reaching 
the water, she must phmge against the opposite bank of the narrow 
river. But at the appointed time she glides into the water aa 
smoothly as an eel, and once afloat she is held in check by cables 
attached to the shore. Her engines have got to be put on l>oard, 
and fully sis months more elapse before she is ready for sea. If she 
is complete within two years of the day the contract for her was 
awarded, her builders have done well. 

Let ns now look at the " plant " which is necessary for building 
such a ship, and to see this in perfection we will visit Fairfield, 
which dirides honors with the great shiii-yard of Messrs. James <t 
George Thomson, at Clydebauk. 
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A WONDERFTL place is Fairfield. >Vhen a ship is taken in baud 
Bfor coustniction the design for each and every part is proceeded with 
simultaneously. It is not the keel first, then the frames, then tin; 
reverse frames, then the fiooring, and so on, as it is in smaller ship- 
yards, Keel, frames, flooring are put in hand together, and the hull 
plates are ready before the keel is in position. Simultaneously, too, 
the sawmill is preparing the planks which are to cover the steel 
I decks : the joiners are at work on the saloon and cabins; the uphol- 
Isterers are cutting and stitching the brocades, plushes, and silks 
Fwhich ai-e so freely used in modem ocean steamers : the chain-maker 
is forging the cables, and each department is busying itself with its 
own share, conscious that what it produces will presently be sought 
to take its place in the rapidly progressing whole. 



IS A OHHAT SIIIP-YABD. 



105 



How rapid the pi'ogi-eBa is may be judged from the fact that 
on August 14, 1885, the steel iuteuded for a North German Lloyd 
steamer began to enter the yai-d, and exactly one month later the 
ship was in fi-ame with keeluons and beuma in position, and the 
plating; for the hull, rolled to waterline shape, lying alongside. 

The works cover nearly seventy-four acres, and lie ou thti south 
side of the Clyde, about three miles from Glasgow, with which city 
they ai'e eonuected by a continuous chain of docks, warehouses, and 
other Hhip-yaixls. Not very long ago this great inclosure was arable 
land attached to a comfortable mansion which still retidns a few ves- 
tiges of its former dignity. But now the verdure has been ti-amplfd 
douTi anil tho face of the earth is hidden by paving-stones and iron 
mils. The river is inky, and the smoke lying in a brown fog over- 
head is ever being replenished from the high chimneys of the neigh- 
borhooil. 

The scene within the high brick walls which keep oat idlers is 
exhiliirating but scarcely picturesque. All the materials which enter 
into the construction of a modem ship are visible in profusion. A 
bird's-eye view reveals great stacks of timber, iron, and steel j a net- 
work of rails which connect the works with all the principal lines 
converging at Glasgow j long brick sheds, and edging the water- 
front the launch ing-slips, where as many as fifteen vessels have been 
in course of construction at the same time. There the great hulls of 
many of the most famous Atlantic liners have been put together i 
this was the birthplace of all the new ships of the North German 
Lloyd line; of the Arizona, the Alaska, the Oregon, the T'mbria, 
and tho Etruria. 

Running at right angles from the river, a dock has been exca- 
vated, large enough to accommodate a vessel of twelve thousand 
tons, and after launching, the steamers are hauled in here to ivccive 
their engines aud boilers. Immediately in the rear of the launch- 
ing-slips there is an enormous shed, with a roof of glass and iron, 
where all the irou-work for the hulls of fifteen ships has been han- 
dled at one time. Within it gangs of workmen, each skilled in a 
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specialty, cony ou that part of tlie work which belou^s to them. 
Some are carriers of angle steel or iron, others receivei-s of angle 
iron, which they place in the fumaceB until the metal is at such a 
heat that it can be shaped to suit the water-lines of the vessel for 
which it is intended. Others 
still are busy with reverse 
frames and with the bending 
of plates : others with fmmels, 
ventilators, and skylights. 

There is a special depart- 
ment for the casting of man- 
ganese bronze, which is used 
for the blades of propellers. 
Standing against a wall not far 
ofT is a blatle saved from the 
propeller of the wrecked 
steamer Mosel. She ran ashore 
on a rocky coast, and her pro- 
peller played upon the reef like 
a flail upon a threshing-floor without break or fracture ; so great is 
the strength of the bronze that the only effect upon it was a feath- 
ering of tlie edges as revealed by the blade in question. 

Tlien we see the engineering, forge, and pattern shops. Forg- 
ings of steel are made which weigh as much as thirty tons, ns in the 
case of the crank-shafts of the new North German Lloyd steamers. 
A shafting of that weight is lifted as easily, and with as little com- 
motion, as a bar of angle iron, and placed c»n n table to be finished. 
All the tools are of enormous size, and neai-ly all of them are adapta- 1 
tions of the well-known tnming-lathe. Either the tool tiu-ns or the I 
work turns. A steamer's cylinders are bored out with a bar, the bar I 
moving. In turning a thruat-sliaft the shaft moves, not the tool, ta ^ 
facing a condenser the tool moves, not the condenser. Cutting, 
planing, and turning are all accomplished by modifications of the 
lathe. There are in all nearly forty lathes, vertical, horizontal, and 
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oblique, each gnawiup at some vital part of a ship, and there — there 
is th(! " devil." This iis the name given by the workmeu to an im- 
mense metiillit; disk, over sistean feet in dianietei-, which boi-ea 
throufirh solid steel at the rate of two and a quarter inclies in four 
minutes. The workmen fill what standing i-ooni tlieiv is between 
jiropeller blades, cylinder liners, piston -valves, and sole-plates ; they 
swarm like ants, ea<:h s&wg caixying on its specified work with dili- 
gence and singleness of purpost*. 

Let the reader figure to himself the gleaming tools, the whirring 
machinery for the distribution of jtower, the ln^giimed toilers, the 
ponderous masses of iron and steel— now swinging in mid-air, then 
clutched to the breast of an excoriating monster like the " devil ; " 
lot his eye rest on those forty lathes all Ijusy at onw, eating with un- 
wearjing jaws into tlm metal fed them, and on the phuie which 
shaves an armor plate as if it were a deal board: then let him fill his 
ears with the loaning, creaking, hissing, grinding, shrieking of all 
this acti\-ity. and add to it the battle-like diu of thi' boilernnikers. 
Thus he may kiiow what Fairfield is like. 

Ranging up and down those work-shops, and pausing before this 
or that lathe, we see in uiidistingiiishable fragments the engines 
that are designed to propel the 8eveu or eight thousand-ton ship : 
then the pieces are gathered together and united in a i»it ; power is 
applied from an auxiliary engine, and the work of final adjustment is 
proceeded with. That completed, the engines aio again taken apart 
and transferred to the vessel for which they have lieen built. 

Has the reader ever stood iu the engine-room of an ocean 
steamer when she was plunging through an Atlantic galo at the rat" 
of seventeen or more knots an hour? Even if he has done so, and 
been awed by the experience, it is not likely that he has been ablo to 
fully realisie the immensity of the power exerted. He needs some 
standard of comparison, and for tliat purpose we may oflTer him tho 
ancient galley, and repeat a ]iassago from the address made by Sir 
Frederick Bramwell at the m(!eting of the British Association last 
September : " Compare a galley, a vessel propelled by oars, with the 
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preeent day, such a jiower reqiiiriag on tlio almve raoAe of calcula- 
tion llT.Ono men at work and 117,t>00 men in rcsene; and these to 
be caiTied in a vessel less than 600 foot in lonjrtli. Eveu if it was 
possible to carry this numlKT of men in snc^h a vessel, by no coueeiv- 
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Huge a8 tile several parts 
art!, tlicir adjustment is a mat- 
ter of extreme delicacy, and yt-t 
so carefully is it accomplished 
that a steamer may leave the 
Imilder's hand at Fairfield and 
proceed ou a voyage uf twonty 
days or more without once hav- 
ing to slacken speed ou account 
of her eugiuea. 

It is a fair sight to see the 
men come to work when the 
bell lings in the morning. 
MTien the yard is fully occu- 
pied there are between six and 
seven thousand of them, and 
the wages paid have amouuted 
in oue year to one million eight 
hundred and seventy -five thou- 
sand dollars. 

The head and trout of all 
this industry — Sir William 
Pearce — was himself in early 
life a workman in the yard, I 
met him soon after his eleva- 
tion by the Queen to the bar- 
onetage. He was then, appar- 
ently, in the best of health, and 
was full of plans for buikling 
still faster steamers for the At- 
lantic. That he would have 
soon put afloat a vessel of 
greattT speed than his own 
Etruria, there is no doubt 
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in the minds of those who knew his genius as a naval ai'chi- 
tect, and the indomitable and imperious will with which he canied 
out all his plans. But he died suddenly in 1888, and though his 
work was incomplete, he had already done wonders in minimizing 
the discomfort and duration of the now familiar passage of the 
Atlantic. 
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THERE are, undoubtedly, many men and women in New York to. 
day who went down to the Battery and cheered and waved their 
hands in greeting to the first steamship that entered this port 
from Europe. This important event toot place on April 23. 1838. 
and it wae doubly interesting and significant because not only the 
first transatlantic steamship camo to anchor in the harbor on that 
day, hut the second also ; steam travel across the sea thus beg-iuiiiug 
with a race that was earnestly contested and brilliantly won. Fur- 
thermore, it was a race that attracted infinitely more attention tlian 
I any of the contests that have succeeded it. Two steam -vessels had 

I crossed the Atlantic in years previous, both having started fi-om this 

I side; the Havaunah, from Savannah, in 1819;* and the Royal Will 

I iam from Quebec, in 1831 ; but neither of these voyages had demon 

I strated the feasibility of abandoning the fine sailing poi-kets 

■ * See tlie oliaplec on The Devrlopment ol the Oeetiu Steunsbip. 
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clippers for steamers when it camu to a long voyage. The Savomiah 
used both steam and sail during eighteen of the twenty -five days re- 
quired for a passage to Liverpool, and more than one clipper over- 
took and x>aased her during the voyage. The Bo.yal Willium had to 
utilizii all her hold for coal in order to carry siiflit'ient fuel to insure 
a completion of the voyage. The reasons for the commercial failure 
of such craft are, therefore, appai'ent ; but they proved to be available 
and profitable fur coastwise traffic, ajid meantime inventive genius 
was at work on plans and models and theories, all intended for the 
construction of a steamship eajiable of carrying goods and passen- 
gers between Europe and America, and of outrunning the packets. 
Public interest, accordingly, was deeply stirred on both sides of the 
ocean when, in 1837, it was leanied that two steam-vessels were on the 
stocks, building for the American servicG, These were the Sinus, at 
London, and the Great "Western, at Bristol. It was these vessels that 
made the first race; the Sirius making the trip, measiu-ed from 
Queoustowu, in eighteen and a half days, and the Great Western in 
fotirteeu and a half tlaya. The Sirius, having had nearly four days' 
start, c^me in a few hours ahead of the winner. She brought seven 
passengers, and whether the Great Western had others than her 
crew on boaixl cannot now be ascertained. 

At this time there were several lines of sailiug vessels in operation 
between America and Europe, among the most important of which 
were Williams & Guion's Old Black Star line, afterwai-d merged into 
the Guion line of Steamships; Grimshaw k Co. 'a Black Star line; 
C. H. Marshall & Co.'s Block Ball line; and Tapscott's line. All 
these concerns conducted a profitable business in carrying passen- 
gers, and the ships were provided with accommodations for the three 
classes into which travellers have been divided from early times. It 
is impossible at this day to determine with exactness the volume of 
passenger traiEc in clippers, for no complete records were kept ; but 
that it was comparatively light may be inferred from the fact that 
provision was made in the largo ships for from ten to thirty first- 
cubin and twenty second-cabin passengers. 
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The steerage capacity varied from eiglit liundretl to one thousand, 
and it was & long time after steamship linps had been established 
before immigrants ceased to come over in clippers. In fact, for ten 
years after the inaugruration of the tirst steam line the immigrants 
had no choice — the stiiamahipa carrying none but cabin pasaengera 
The rates were, £30 for first cabin ; £8 for second cabin ; and X6 to £8 
for steerage. The appointments of cabins and state-rooms were mea- 
gre as compared with the great steamships of to-day, but the table fare 
was substivutially the same that ia provided now. The fii'st-cabin pas- 
sengers fared as they might in a good hotel -. those in the second cab- 
in, or " intermediates," as they were called, had a plentiful supply of 
plain well-prepai-ed food, and the needs of the steerage passengers 
were loohed after by the British Government, which instituted an 
ofhcial bill of fare. These matters will be described in greater detail 
farther on. 

In the Marine News of April 4, 1838, published in New York, the 
agents of the Sinus advertise her as a " New and Powerful Steam- 
ship. 700 tons burden, 320 horee- power." The advertieement contin- 



Tkis vessel has anperior accommodations, and is fitted vitli Eepamte cabins 
for the jiccoiitmodation of families, to whom every posaible attention will be 
given. 

Cabin, $140.00, inclnding iirovisions, wines, etc. 

Second cabin, SSO.OO, including provisions. 

Commenting upon the arrival of the Sirius and Great Western, 
the New York Courier and Enquhtr of April 24, 1838, said : 

What maj be tlie ultimate fate o( tliis excitement — whether or not the ex- 
penses of equipment and fuel will admit of tlie employment of these vessels 
in the ordinary pocket service — ^we cannot pretend to form an opinion ; but of the 
entire feasibility of the passage of the Atlantic by steam, as faros regaida safety, 
comfort, and despatch, e^en in the roughest and most boisterous weather, the 
most sceptical must now cease to donbt. 




The " fate of the experiment," as far as the Sirius was concerned, 
was decided by the initial voyage. She had taken on four hundred 



EXPElUMESrAL VOYAGES. 



117 



nnd fifty tona of coal at QueeDstowii, all of whieli hotl been consumed 
before passing Saudy Hook, and had it not been for the sacrifice of 
spare spars nnd foriy-three barrels of rosin to the demands of the fur- 
nace, she would not have entered the upper bay under Bteam. Never- 
theless there were people who tnisted her capability to get back to 
Qneenstown with the same quantity of coal, and among these confi- 
dent, not to say ventuiesome, travellers, were the Chevalier Wyckoff 
and James Gordon Bennett, Sr. The Siriiis made better time on the 
eastward trip, but slje never again crosaed the ocean. For many 
years she plied between Cork and Dublin, 

As a business venture the Great Western was more successful, 
and she made in all thirty-seven round voyages between Bristol, or 
Liverpool, and New York. Sixty-six passengers sailed in her on 
her first voyage from New York. Enthusiastic rejiorters of that day 
record that at least one hundred thousand persons crowded the Bat- 
tery and other points of view to see her off. She had been adver- 
tised OS follows : 

Bbhtsh Stkam-Packbt Shh* Grbai Wkstebs. 
Jambs Hosken, B.N., Comviandef ; 

Having arrived yeeterday from Bristol, wbicb t)lnce slie left on tlie 8tli inat., at 
uo<in. will sail from New York (or Bristol ou Monday, Blay 7tli, nt 2 o'clock p.m. 

She takes no Steerage Passengers. Bates in ths Cabin, including Wines aod 
Provisions of every kind, 30 guineas : a wbole State-room tor one jierson, &0 
guineas. Steward's fee for eacb passengei-, £1 10b. sterling. Cliildre.n under 13 
years of age, liolf price. No charge fov Letters or Papers. Tlie Captain and 
Owners will not be liable tor any Package, unless a Bill of Lading has beeu 
given for it. One to two hundred tona can be taken at the lowest cnrreut rates. 

Passage or freight con be eugaged, a plan of cabin may be seen, and further 
particubra learned, by applying to Biohaed Ibvin. 

1)8 Fi-ont ,St. 



Other steamships made experimental voyagiis across the Atlantic 

L after this, and several attempts wore made to establish regular lines, 
that is, a service with stated times of sailing from one year's end to 
another; but none of these succeeded until 1840, when tlie British 
& North American Royal Mail Steam-Packet Company was organ- 
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ized. The chief promoter of thia concern was Mr. Samuel Canard, of 1 
Halifax, imd the name of the corporation was speedily forgotten in 1 
the popular adoption of his name to designate the line. Mr. Cunajd \ 
' and his assuciiites had been keen oljservera of the Tarioua experi- 
ments in steam navigation, and naturally they i>rofited by others' 
failm-es. By no means the leafit important featui-e of their enter- i 
prise, by whieh it differed fi-om preWous ventures, and by which it 
secured a fighting chance for prosperity, was an arrangement with i 
the British Goveniment for calTJ^ng the mails. The firat mail eon- 
tract covei-ed a period of seven years at ^60,000 aimually. This 
service was monthly in the beginning, afterward fortnightly, and the 1 
points touched were Liverijool, Halifax, and Boston. Eventually, 
with increased subventions fi-om tho Government, a weekly service 1 
was established between Liverpool and New York, as well as a semi- I 
monthly service between Liverpool and Boston. The first fleet of ) 
the Cimard line consisted of four vessels— the Britannia, Acadia, \ 
Caledonia, and Columbia. Another st^amsliiji, the Unicom, made * 
what was probably a voyage of announcement for the company. , 
The Unicom was the first steam-vessel from Europe to enter Boston , 
Harbor, where she arrived on June 2, 1840. Although Boston madd 
OS much fusB over this event ns New York had over the arrival of tho 
Sirius and Great Western two years before, regular communication I 
with Europe was not established until the arrival of the Britannia, 
the real pioneer of the Cuuard line. She left Liverpool on Friday, 
July i, 1840, and made the voyage to Boston, including the diJtour to 
Halifax and delay there of twelve hours, in fourtetrn days and eighi , 
hours. That Mr. Cunard was correct in believing that transportation I 
by steam would stimulate tnivel between the ctmtincnts is clear 
enough to us now; but he and his associates must have felt justified | 
in the imdertaking by the fact that the Britannia carried ninety 
cabin passengers on her first trip. 

Although the ^lasseugers had " the mn " of the entire ship, their 
accommodations were little, if any, letter than those provided in 
the clippers. The saloon and state-rooms were all in the extreme J 
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after-part of the vessel, ami there were no such things as comfortable 
Bmokiiig-rooma oii deck, libraiiei*, sitting-roomB, electric lights and 
aimiuiciittors, automatic windows to port-holes ; and there wore no 
bath» to bo obtained except through tlie kind offices of the boatswain 
or his mate, who vigforoualy applied the hose on such passengers as 
come dressed for the occasion when the decks were being washed in 
the early morning. " State-room " was much more of a raisntimer 
then than it is now. On the most unpretentious modei-u steamii^hip 
there is room enough in the chambers to put a small trunk, and even 
other articles of convenience to the traveller; and one may dress, 
if he takes reasonable care, without knocking Lis knuckles and 
elbows against the wall or the edges of his berth. Nowadays, too, 
the state-room is usually large enough to accommodate three or four 
persons, while some are arranged to hold more, if the ship is ci-owded. 
The pioneer steamship huil chambers so uan-ow that there was just 
room enough for a stool to stand between the edge of the two-feet- 
wide Vterth and the wall — mere closets. There were two berths in 
each room, one above the other. By paying somewhat less than 
double fare a pasaenger given to lusurj- might have a room to him- 
self, according to the advertisement of the Great Western. Within 
anch narrow quarters, however, everj-thing possible was done for the 
passenger's comfort. A gentleman, now in business in New York, 
who crossed in the earliest days of the Cuuai'd line, and who has 
since sailed on the modem racers, says that the difference is by no 
means as great as might be expected. He puts it this way : 

"The table was as good then as it is now, and the officers and 
stewards were just na attentive. There is more costly ornamentation 
now ; bnt that aside, the two great improvements over the liners of 
forty-five yews ago are in speed and space. There is more room 
now to turn around in, and the service is somewhat Iietter." 

This is a very good - humored view of the matter. It is not 
probable that latter -thiy travellers would be content to put up 
with narrow i-ooms, smoking lamps, low ceilings, and plain edibles, 
all of which are now entirely changed. The traveller to-day de- 
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moiids more than comfort ami safety. Travellmff is in the main 
itself a luxury, and as more and more Americans have found them- 
selves with sufficient means to indulge in it, they have demanded 
more and more luxurious surrounding and appointments. It is in 
response to this demand and the growth of the traffic, that within 
the last few yeai-s there has been placed upon the transatlantic lines 
a Heet of steamships that suri>ass in every respect anything that 
the world has seeu. 

For several years the Cunard line enjoyed what was substan- 
tially a monopoly of the steam carrying trade between England and 
AmericA, although individual vessels made trips back and forth at 
irregular inten.'als, and various and unsuccosafid attempts were made 
to establish a regular service. The first enterjirise of this kind that 
originated in the United States was the Ocean Steam Na%'igation 
Company. In 1847 this corporation undertook to carry the Ameri- 
can mails between New Tork and Bremen twice a month. The 
Government paid 1200,000 a year for this service, and the vessels 
touched at Cowes, lalo of Wight, on each trip. Two steamships 
were built for this line, the Washington and Hennan. ^\Tien the 
contract with the Govemmeut expired both were withtirawn and the 
project was abandoned About the same time C. H. Marshall A' Co., 
proprietors of the Black Ball line of packet - ships, built a steam- 
ship, the United States, to supplement their transatlantic business, 
but the venture proved to be unprofitable. Then came the New 
Tork & Ha^Te Steam Navigation Company. This line was also 
subsidized by the Government for carrying the United States mails 
between New York. Southampton, and Havre, fortnightly, at $150,- 
001) annually. The two steomshijis built for this purpose were 
wrecked, and two others were chartered in order to carry out the 
mail contract, until the Fulton and the Arago, two new steamships 
built for the line, were n^ady for sei-vice in 185G. - 

The most important American rival which foreign corporations 
have encountered in transatlantic steam navigation was the famous 
Collins line. Mr. E. K. Collins bad grown up in the freight and 
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ptwsenger business l)etweeu New Yort and Liverpool, and in 1847 
he be^an to interest New York mercUaiits in a plan to eattiblish a 
new steamsliip line. Two years later a compimy which he had or- 
ganized launched foui- vessels— the Atlantic, Paeifie, Ai-ctic, and 
Baltic. Thoy were 
liberally Bull^; 
dized: the Govcrii 
ment paying to tJn 
company $858.iiii() 
yearly for carryiuL.^ 
the mails : comli- 
tions imposed be- 
ing that the ves- 
selK should make 
twenty -six voyages 
every year, and that 
the passage from 
port to port should 
be better in point 
of time than that 

made by the Cu- ^„^ 5,=,^., h^i s„,p 

narders. The Col- 
lins line met the conditions successfully ; its vessels makiug: westward 
trips that averaged eleven days, ten hours, and twenty-one minntes, as 
compared witli twelve days, nineteen hours, and twenty-sis minutes 
by the British steamships. The vessels of the Collins line cost 
apward of 1700,000 each. This was a great deal of money to put into 
a steamship in those days, and as the largest of the fleet was con- 
siderably smaller than the smallest of the steamships that now ply 
between New York and European ports, there was naturally a good 
percentage of cost in the appointments for the comfort of the paa- 
seiigers. Many features that have since come to be regarded as 
indispensable on board ship were introduced by the Collins ves- 
Among them none attracted more comment when the Atlantic 
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arrived at Liverpool, at the end of Iier firet voyage, May 10, 18^, 
than the barber-shop. English visitors to the veaael, as she lay at 
anchor in the Mersey, saw for the tirst time the comfortable chair, 
with its movable head-rest and foot-rest, in which Americans are 
accustomed to recline while undergoing shaving. Another novelty 
was a Bmokiug-ruom in a house on the after-part of the deck. In the 
predecessors of thti Atlantic smokers had to get on as well as might 
be in an uninviting covered hatchway tuowu as the "fiddley." The 
Collins line vessels had not only a dining - room sixty feet long by 
twenty feet broad, but had a general saloon sixty-seven feet by 
twenty feet. These were divided by the steward's pantry. Itose, 
satin, and olive woods figured prominently in the decorations ; there 
were rich caipets, marble-topped tables, expensively npholatered 
chairs and sofas; a profusion of mirrors; all the panels and the 
saloon windows were omameuted with coats-of-arma and other de- 
signs emblematic of American freedom ; all of which made, accord- 
ing to an English writer, a "genei-al effect of chastcueas and a cer- 
tain kind of solidity." 

The Collins line obtained its share of a steadily increasing pas- 
senger traffic between the Old and New Worlds. It carried freight 
at from ISO to $40 a ton ; it hati the advantage of an immense sub- 
sidy ; but to all intents and purposes the coi-poration was bankrupt 
at the end of six years. It cost too much to maintain the high rate 
of speed required by the Government. Moreover, two vessels were 
lost; the Arctic, which went down after a collision with a French 
steamer off Cape Race, in September, 1851, when two hundred and 
twenty -two of the two hundred and sixty-eight people on Iward were 
drowned ; and the Pacific, which was never heard from after she left 
Liverpool on June 23, 1856. 

Almost simultaneously with the inauguration of the Collins line 
another candidate for ocean business appeared, bringing with it two 
innovations of great importanco to all travellers. This was the 
Liverpool, New York, &, Philadelphia Steamship Company, better 
known, even in its own offices, as the luman line. It was the orig< 
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ports. During that time the Collins Hue and other Americaa lines 
received quite au impetua by many of the vesisela of both tho Ciinard 
and luman lines being requii-ed for transport duty. At the close of 
the Crimean War, however, a reaction set in when these ships were 
again pnt in commission, with a decidedly disastrous effect on the 
American lines. 

In 1855 Commodore Vanderbilt endeavored to get a subsidy from 
the American Government for a mail line to Europe, but, notwith- 
standing: his failure to procure this contract, he placed three or four 
vessels on the route between New York, Southampton, and Havre, 
and later on tho Bremen route. The venture was more or less prof- 
itable. Almost the last remnants of American enteriirise in Atlantic 
passenger traffic disappeared with the steamships Fulton and Arago 
of the New York and HavTe line, which were withdrawn in 1868. 
Mention should, however, be made of the American line, with 
four iron screw steamers, which began to run between Philadelphia 
and Liverpool in 1873, and ran regularly since its inception, with- 
out any Govemmcnt subaidy. 

Two innovations introduced by the Inman line became promi- 
nent features of ocean business, and it may be left an open question 
as to which was the more important. One was the use of the screw- 
propeller, and the other was the carrying of steerage, or third-class, 
passengers. Previous to 1850 all steamships built for transatlantic 
voyages had been side-wheelers, and even as late as 1870 there were 
steam-vessels that came into the port of New York with the walk- 
ing-beam, familiar to patrons of modem ferryboats and river steam- 
ers. The principle of the screw-propeller had been known and util- 
ized for many yejirs; but it was not believed that a steamship could 
cross the ocean in safety unless side-paddles were employed. The 
first iron transatlantic screw steamship was the City of Glasgow 
(except the Great Britain, which first arrived in New York on Sep- 
tember 10, 1845, making but two transatlantic trips, and therefore not 
entering as a factor into this trade), built on the Clyde by Tod & 
McGregor. She made tour successful voyages between Glasgow and 
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New York before she was purcliosed by the corporation that after- 
ward became known as the Imnan line. This innovation, althongh 
it did not ret^ult at first in any marked increase of speed, soon found 
approbation in the 
policies of rival fom. 
ptinies. 

The other innova- 
tion was equEdly long 
in finding accejitance 
among oceanic stetim- 
ship companies, but it 
eventually prevailed, 
even to the extermi- 
nation of the clip- 
per ship OS a passen- 
ger carrier. It may 
be remarked just here 
that the introduction 
of the screw-propeller 
added to the discom- 
forts of the cabin pas- 
sengers; for in the 
first vessels of the In- 

man line the state-rooms and saloons were retained in the after-part 
of the whips, where the motion of the sea and the noise of the screw 
were most apparent. 

Leaving this matter for the present, it is worth noting that the 
steady increase in passenger traiBc between the two continents led to 
the organii^ation of many other companies that tried to find a share 
in the carrying business. The Glasgow k New Tork Steamship 
Company was started in 1854 by Tod 4^ Mcftregor, ship-bnildevs ; 
the service was fortnightly. In 1859 they decided to confine their 
business to ship -building, and the fieet and goodwill were then sold 
out to the Tnmnn line, who continued the service for a year or two, 
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but finally withdrew the fleet from Glasgow and concentrated their 
entire business between Liverpool, Queenstown, ond New York. 

During the period fi-om 1850 to 1860 many Atlantic lines were 
established, several of whicli are iii successful operation to-day. The 
new-comers during that decade, as well as in the following decade, 
adopted generally the innovations ventiu-ed by the luman line ; but 
it was not until after 1870 that the side-wheeler disappeared from the 
ocean, and it was not until 1874 that clipper ships ceased to bring 
immigrants. It is said that the life of an iron steamship is unlim- 
ited; that time enough has not elapsed since the first iron ships 
were floated to determine how long they would naturally last under 
good usage. The importance, therefore, of the innovation intro- 
duced by the Inmau line may be readily inferred when it is stated 
that the oldest steamsliip belonging to any of the regular lines now 
in the jiassenger service between New York and European ports was 
built in 1867. AVithin the last year or two steel has been almost 
entirely substituted for iron, it being lighter and more durable. 

Although the transatlantic lines multiplied I'apidly, and the busi- 
ness induced by foreign traffic increased steadily, there was no other 
marked improvement in the service until 1870, when the Oceanic 
Steam Navigation Company entered upon its career. In this case 
also the legal title of the corporation has been forgotten in the pop- 
ular adoption of a short name to designate the line ; and this new 
enterprise has been known almost from the begiuuing as the "Wliite 
Star line. Their first steamship was the Oceanic, and its model and 
appointments throughout became the pioneer of the great fleet that 
now plies regularly between this countrj' and Europe. It was not 
BO much that the proprietors of the White Star line endeavored 
to outdo their rivals in conveniences for jtasBengcrs, table-faiv, and 
the like, but that tliey lieedod the complaints of the travellera who 
suffered from the noise and motion in their state-rooms in the after- 
part of the boat. In the old style of steamships the passenger who 
desired to sleep had to contend against the noise of the screw, the 
creaking of the steering apparatus, and the most extreme motion 
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Ppossible upon tlm venacl. The White Star line juTunged its sulooiis 
Pauil Btute-ruoma so us tu bring tlieni as near as possible to tLe centre 
' of gravity ; placing them, therefore, amiilsMps. 

It is not eaaential now to state what mechiuiical imiirovemeuts 
this change involved further thait to say that previouB tu this date 




the cabin quarters in sailing - vesseU and steamships, both naval 
and mercantile, were located in the after - pai-t of the ship, and this 
■ior the reason that it enabled the passengers to fully occupy that 
Bpart of the ship which was not invaded by the crew for working pur- 
poses. The year 1870, therefore, marks an epoch in steam naviga- 
tion, and the vesHels of all the principal lines, built since that date 
have been conformed to the model set by the Oceanic, and the beat 
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ships of to-day are so arrongr^cl tiiat the passengers who pay the 
higrhest rates are located in all theii' necessary movements in the cen- 
tral part of the veasel. 

From year to year the speed has been improved, until so many 
steamships are classed as racers that the rivalry has come to be 
|. centred in appointments and luxurious accommodation. The in- 
Mgruration of the Oceanic Company marked tho begiuninf:: of what 
may be called the second epoch in transatlantic travel, and witli 
the first voyage of the City of New York a third epoch was be- 
gun. This last period, into which we have hardly entered, is distin- 
guished by the twin-screw steamship. There are now nine groat 
vessels of this class in the passenger service between European ports 
and New York : the City of New York and the City of Paris, of the 
Tnman line ; the Majestic and the Teutonic, of the ^Tiite Star line ; 
the Augusta Victoria, the Columbia, the Normannia, and the Fiitst 
Bismarck, of the Hamburg- American line ; and La Touraine of the 
French line. These new vessels are not remarkably superior to the 
best single - screw steamshipB in the matter of speed, and any ad- 
vantage gained in this respect may be attributed to their having 
greater horsepower. As may be seen from the record of fast pas- 
sages, the Etruria and the Umbria, of the Cunard line, are not only 
very close seconds to the best twin-screw ships, but are even ahead of 
several of the new type of vessel. The great merit of the twin-screw 
ship lies in the increased safety which its mechanism insures. It 
admits of avoiding obstacles that would surely wreck a single-screw 
vessel, of better handling in ease of collision, and of surer progress 
in the event of the breaking of a shaft. 

Such steamships as the City of New York and the City of Paris, 
of the Inman line (which is now controlled by American capital, 
oud may in a sense be regarded as an American enterprise), are tl 
signed so as to carry about 500 first-cabin passengers each, and the 
Etruria and Umbria, of the Cunard line, about 600 ; but these vessels 
carrj' less steerage passengers than other ships, which adds greatly to 
the comfort of saloon passengers. It is not probable that the 1700,- 
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000 expended for the coiiHtnictioii of a vessel of the Collins lino 
would much more tlitm i^nffico to pay for the deeorations and con- 
veniences afforded to passengers on the luniRU sliips. In (.■one- 
spondence with modern ideas they are subdivided into twenty -foui' 
water - tight comiiartments, and this, with due allowance for the 
architect's notions, has led to the supplying of bath-rooms about the 
ship, according to the nnniber of passengers carried : several suites 
of rooms on the promenade and saloon decks are arranged with batli- 
roomf! and toilot-rooras. The second-class passengers have also their 
own bath-i-ooms, smoking-room, and saloon dining-room. The steer- 
^e is so di^^ded that the third-class passengers are not only away 
forward, but aft also ; and they have thi; whole of one deck to them- 
selves for promenading and getting glimpses of ocean \-iew. 

These are features that apply to so many of the best steamships 
now plying between New York ami European ports, that it would be . 
unjust to describe any one ship as against another ; but as the Oity 
of New York in 1890 maile the highest average speed of all the Atlantic 
" greyhounds,'' and for that matter the highest average epetd of any 
steamship in the world, it is but fair to mention her wouderful per- 
formance. During the year 1890 she miwle eight trips to the east- 
ward, and the average of each trip from Sandy Hook lightship to 
Roche's Point, Queenstown Harbor, was six days, four hours, and 
five minutes ; thu average of her eight trips to the westward from 
Roche's Point to Sandy Hook lightship was six days, five hours, 
and forty-four minutes. On the four trips each way from August to 
November, inclusive, her average west-bound voyages were six days 
and forty -two minutes, and the east-bound voyages six days and fifty- 
three minutes. For the whole season on her trips to the eastward 
she averaged 19.12 knots per hour, and to the westward 18.91 knots 
per hour. She has made a slightly better average than her sister, 
the favorite City of Paris, and she beat her powerful rival, the Teu- 
tonic, seven times out of ten during the season of 1890. 

The fastest westward trip on record is that of the Teutonic, her 
time of 5 days, Ifi hours, and 30 minutus b«iug made in August, 
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1891. Her best eastward trip was made in September, 1891, in 6 
days, 21 boui-s, and 22 minutes, which is also the fastest trip on 
record to the eastward. 

The following table gives the recortis of fourteen of the most im- 
portant transatlantic steamships: 



Beet Becorda up to October 1. 1891. 
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Adguit, 18^9 I 
December. ISS9 i 
October. IBW 1 
September, 1801 t 
Septemlier. 1(JS» ■ 
April, 1B8M i 

August. 1890 < 
November, 1S88 i 
Hay, ISMI i 



Ootoi)«r, 1990 j 
Angnit. ism > 
September, ISW i 
Outobur, [8W I 
^ptemlier, IVM i 
Hay. IHUI I 

September. 1891 i 
Augatt, lliUl I 
Jnly, 18B1 \ 

August, 1880 i 
October, 1S89 ( 
June, 1891 j 

Jaly, 1891 | 



While ai*r. 
White SbK. 



Cunurl. 

I Cunud. 

Hamburg. 

Hambai^. 

Hombarg, 

Dambni^. 

Nortb Germvi. 
' Nortb Gf nnaiL 

Noitb German. 
I French. 



a comparliHin ol record* trom tin Slrliu to tba 



NoTC— For table d rceordi Id ISM. aee page W ; I 
Teutonic, see page 19, 

The trtpa of [bu BrsI six tpbhIr In the sbors table ate memuivd betncea SaDdf Hook lightship ai 
Roche's Paint, [he entiuice to Qaertutown Ustlxir ; iheNurtb Orrtiiui Llnrd and the Qainbur|;-Amcrla 
lines meason the trips between Sindy Hook Ilghlstilp and llie Kevdles. near SoiUhaniploo ; and tl 
Fimch Use, between Sandy Hook lightship and naire. 



The fast ships of sevei-al lines now make a seven-days' journey 
from port to itort : these lines are the Ciiuai'd, Tnman, flTiite Star, 
North Gei-man Lloyd, Hamburg:- American, French, Guion, and 
Anchor. Their vessels are well fitted, the passengers find every con- 
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jTenience at hand, and, barring extremely bad weather, tlie traveller 

■may imagine that lie is coniined but a few days to a tii'et rate hotel 
on land. Neverthelese, it may be worth while to mention one or two 
compai'atively minor features that have been introduced lately to 
make the journey to Europe eomfortahle. The Midland Eailway 
Company of England and the Loudon & Northwestern Railway 
Company have both lulopted the American Byetem of checking bag- 
gage, and it is now iiossiblc to Lave your tnmks checked at your 
house for delivery in London, although the steamship may terminate 
its journey at Liverpool. This service naturally calls for a small 
extra fee, but it is hardly more than would be charged by an express- 
man who wonld take your trunks to the dock where the steamship 
lies awaiting yoni- departure. It is quite the custom now, also, for 
steamship companies to issue letters of credit to passengers, who, 
for one reason or another, may not care to deposit their moneys with 
the banting houses. On one line, at least, passengere can rent 
steamer-choirs previous to sailing at fifty cents each for the trip, and 
when they onive on board they simply apply to the deck-steward for 
their chairs. At the offices of all the principal lines steamer-chaii-s 
may be engaged at the time tickets are procured, but the price 
charged for the trip is one dollar ; the entei^irise being managed by 

■an independent concern who have obtained the privilege from the 

pdifferent lines. 

Every traveller may have at least one interesting souvenir of the 
voyage across the Atlantic. The names of the passengers, and in 
some cases their home addresses, are neatly printed upon folios 
along with a blank chart for recording the progress of the voyage, 
and more or less information abont the comjiauy, the vessel, and the 
fleet of which it is a member. A sufficient number of these passen- 
g^er lists are printed to itssiu'e one at least for every cabin passenger, 
and the Huts are usually distributed in the saloon soon after the ves- 
sel leaves her dock. They are not only prized as souvenirs, but they 
are invaluable in assisting one to make acquaintances — or avoid 

, them, for that matter. It is the custom of the Inman and Guion lines 



182 



OCEAN PASSRNUEIl TRAVEL. 



to distribute posseuger lists at the gang - plonk just preTions to the 
aoiling of the vessel, so that friends of passengers may cany away a 

token of the^-eat 
j oumey , and speo- 
iilate as to how 
eompauiouable 
til is oi' ftuutlior 
person will prove 
to the jmrty in 
wliioh they ai-e 
especially inter- 
ested. On ueav- 
y all the larger 
vessels there is a 
miniature news- 
paper printed by 
th e sh i p's prin t er, 
which f^ives the 
usual amount of 
" local " gossip 
and happenings 
peculiar to the 
siirroundinge; 
articles are con. 
tributed by the 
Toi GiFi|-fiiif>k— ;»it biiDr> uiimg. passeQgers, and 

sometimes there 
is a good deal of talent on board. Reports of concerts and domestic 
entertainments, etc., are given. 

Rivalry between the various lines has led to the establishment of 
agencies in various pai-ts of this country and Europe. 

Abroad the agents seek mainly, if not exclusively, to induce emi- 
gration. In thin countrj' the agents deal almost exclusively with 
those to whom travel has become a well-eHmed luxury. The central 
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point of aj^encies is in Chicago. The agents there control the terri- 
tory west of Chicago, and are iu constant communication with the 
head-odices in New York, and tliey have their sub-agents scattered 
alxint everywhere, but espixrially in the Northwest. The New York 
offices are promptly informed by the Chicago agents concerning tUo 
number of people booked for certain steamships, and the ehief stew- 
ards midie provision accordingly. 

Before showing liow the stowaiil has to provide for hin passen- 
gers, it will be iuteresting to note, as well as may be, the increase in 
transatlantic voyaging. Exact records of cabin passengers have not 
been kept until within a few years : but it wOl be remembered that 
in the time of the clipper ships ten first-cabin passengers was 
the average on a ship. As it is now, the different steamship lines 
entering the port of New York employ several men to look after 
the landing of passengers. Theii- duties are mainly directed to 
steerage people ; but recently they have also kept records of those 
who come over in either first or seeoud class. From these records, 
kept in the Barge Office in New York City, it appears that ocean 
travel varies according to the business situation iu this country. 
Following is an exhibit of the number of cnbin passengers that ar- 
rived at this port during the years between 1881 and 1890, inclusive : 
1881, 51,229 ; 1882, 57,947 : 1883, 58,596 ; 1884, 59,503 ; 1885, 55,160 i 
1886,08,742; 1887,78,792; 1888.80.302: 1889,96,686: 1890,99,189. 

From one point of view, at least, these figures are very striking. 
In 1889 there was a great show in Paris that attracted world-wide 
attention and interest. In the spi-ing of that year every steamship 
agent announced to prospective passengers that all vessels would be 
crowded, aud that the volume of passenger traffic betweeTi the conti- 
nents would swamp the capacity of every line. But the figures 
speak for themselves, Viewing the increase of oceanie travel, it ap- 
l)ear8 that the financial depression of 1884 kept many people at home 
who otherwise might have ci-ossed the ocean, .\iter that distressing 
season had passed travel resumed its normal condition, and an in- 
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crease may be noted with each year. "NMieu finaiicea in this countrv 
had been somewhat ndjueted we tind that 86,302 cabin pasBcnprers 
landed at New York in 1888. Then came the Paris Exposition, and 




the record for 1889 is 96,686. That was the fjreatest year for ocean 
travel known theretofore. Yet 1890 came along, and the record of 
1889 had been broken. The total number of arrivals of cabin pas- 
Bengers for that year being 99,189. 

These figures mean that Americans are getting: rich enough tti 
travel ; nothing more. An agent of an excursion company said to 
me during 1889 : 

" It doesn't need an Exposition in Paiis to induce travel. Europe 
is the loadstone ! All we have to do is to show people that they can 
get to Europe at a moderate cost, and that fetches "em." 
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The same men who keep these reconis at the Barge Office say 
tliat at least eighty per cent, of the arrivals from Europe i-epresent 
people who live in this country ; that in, that uut more than 20,000 
people during 1890 an-ived in New York who did not live here, or who 
were not i-etuming to their homes. Furthermore, it should Iw noted 
here that New York has become to so great a degree the port to 
which trausatiautic hiisiness tends, that not more than fifteen per 
cent, of either inimigrimts or cabin passengers land at any other 
port. A few go to Boston, or Philailelphia, or Baltimore : and a tew 
come in via Quebec and the northern border; but the figures at New 
York really represent the volume of passenger traffic. 

It is not possible to give an exact comparison between the traffic 
now and when passenger wteaniKhips iii-st begun to run between this 
tiountiy and Eu _ 
rope: but it will bi- 
remembered tliat 
the Ciinards, be 
ginning in 18411. 
had only four rep 
nlar vessels. Now 

, there are twelve 

■9teamsbip lines 

^irlio have regular 
sailing days eacli 
week, and some 
have sailings twice 
and three times a 
week i they all ter- 

I minate or begin in 

fcNew York, and on y^, pi|„, ^^„a,„f, 

(ithese linos there 

i eighty-five steamships which cany saloon and steerage passeu- 

Kfi^rs. These lines make landings at Qiieenstown, Liverpool. South* 
mpton, Havre, Bremen, Hamburg, Moville (Londonderry), Glasgow, 
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Antwerp, Boulogne, Rotterdam, Amsterdam, and Copenhagffii- No 
lint) enij)!oy8 lees than four boata, and the Hamburg-- Amerioim line 
kt'i'jifi uiiieteen iu cummissiou. The North German Lloyd Company 
has the largest fleet of express steiirashipS! there ai-e twelve in com- 
mission between New York, Bonthamptou, and Bremen. This gieat 
fleet of eighty -five vessels is eomi>o8ed of the following lines, given 
in the order in which thoy were established: Cunard line, 1840; 
luman line, 1850 ; Allan line, 1853 ; Hamburg - Ameiican line, 1856 ; 
Anchor line, 1856; North CJerman Lloyd lino, 1857: French line 
(Oompagnie Generale Transatl antique), 1862 ; Guiou line, 1864 ; 
White Star line, 1870; Netherlands line,1872: Red Star line, 1873; 
Thingvalla line, 1879. Besides these lines there is also the Anchor 
line, Fabre line, and the Florio line to Mediterranean ports: Wil- 
son line to London, and also to Hull; National line to London, and 
also to Liverjiool; Hill line to Loudon; Union line to Hamburg; 
and Baltic line to Stettin. All tlieae lines caiTy passengers. 

This record, of coui-se, takes no account of the lines to the South 
Amfrican contiuent or to Pacific ports. Freight lines, of which 
there are several, are out of the question for the moment. 

A great many passengera are more anxious about the table-fare 
Upon an ocean steamship than about the state-rooms, saloons, smok- 
ing-rooms, and other matters of transient comfort. There is really 
no need for worry about the table. There is always enough, and on 
the best boats there is always a great variety. 

On one of the recent departures of a great liner from this port 
her larder was stocked as follows : 

20,000 pounds of fi'esli beef (a portion of this, attliough all was available, 
mu intended for tbe return tiip, beef being rheagHir Uera tlmn in Liverpool) ; 
fieHh poi'k, 500 ponndH ; mutton, 3,600 ponnds ; lamb, 450 pounds ; voal, 500 
pounds ; sansago, 200 pounds ; lirer, 230 pounds ; corned beef, 2,900 pounds ; 
salt pork, 2,200 pounds; bacon, 479 ponnds; baniB, 500 pounds; tongues, 8 
do>u>ii ; swRetbfeads. 200; Asli, assorted, 2,100 ponaJs ; ojsters, 5,000; olams, 
6,000 ; Boft-sliell crabs, 500 ; green tnrtle, 200 pounds ; turkoj-s, 50 ; geeae, 50 ; 
fowls. 248; chioktiQs, 150 ; aqoabR, 300 ; snii>e, 500; iiuail, 500 ; dacklings, 21C: 
wild game, 108 pair. Baiter, 1,500 jraunds ; eggs, 1,200 ; condensed milk, 400 
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qnarts ; fresh milk, 1,000 quai-ts ; ice creiun, 400 (iiiarts. Apples, 12 barrels ; 
pears, 10 boxes ; musk-melons, 100 ; water melons, GO ; oruuges, 16 boxes ; 
peaclies, 10 orates; bftnauas, 10 bimelies; hntkloberries, 100 quarts; goose- 
berries, 100 qnarts; cherries, 250 quorts; cnrninla, 100 pounds; grapes, 75 
ponnds; lemons, 14 oases; piueapples, 100; plums, 150 quarts; strawberries, 
250 qnarts; raspberrieB, 250 quarts. Plour, 125 barrels; potatoes, 1-iO barrels ; 
lettuce, 72 dozen ; asparagus, 30 dozen ; green peas, beans, tomatoes, 15 ci'iitcs 
each; Brussels sprouts, 10 baskets. Crackei's, cakes ia large variety, and a 
quantity of pickles, sauces, spices, extracts. pCltfs de foie gras, truffles, caviare, 
eanned and dried and fresb vegetables, and general groceries in the most gener- 
ous quantity. About 500 other items appeared on her list of stores, besides 
wines, spirits, beer, mineral waters, cigars, etc. 



One of the billa of fare prestMiteil to fii-st-cabiu paaaeugi 
snch a coiDmissfLriat is here giveu. 



i from 



Stn-ra. 

Turtle auil Spring. 

Fish. 

Scotch Salmon and Sauce Hollandoise. 

"ESTB&EB. 

Blaiiquettes de Fo&let aux Champignons. 

Filets de Bceuf u la Bordelaise. 

Caillea sur Canapi'S. 

Joints. 

Saddle of Mutton and Jelly. 

Beef and Torkshire Pudding. 

York Ham and CbamiHigne Sauce. 

PorLTRY. 

Koast Turkey and Traffles. 

Spring Ducklings. 

VEaETABI.E8. 

Pommes de Terre Dacheese. 

Asparagus. Potatoes. Parsnips. 

Sweets. 

International Pudding. 

Rhubarb witb Cuatard. 

Stmwben'}' Jam. Tartlets. Sandwich. 

Genoese Pastiy. Marlborough Pudding. 

Gooseberry Souffles. 

Lemon Cream. 
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SeTiUo Oroages. Black Hamlturi; Gi'n])Cs. 

English Walnuts, Madeira Nuta. CaQtaluU|>CB. 

Cmt6 Noir. 

Following ia a literal copy of a bill of fare for a Becond-cabin J 
diDuer on a favuritu steamship : 

Socp. — Julien n e. 

Fish.— Boiled Rock Fish, batter sauce. 

MeATs— HcLTicot of mutton; loast beef, baked pctatoea ; boiled matti 
caper sauce ; msubed tnmips ; potatoes. 

Rit-e pudding ; apple tart ; small pastry. Biscuits and cheese. 

So the accommodations on board ehip have kept pace with t 
growing traffic aud the increatiin^ demaud for luxurious appoint*, 
ments. Vessels now aje lighted by electricity in every quarter, : 
clmliuff even the steerage; there is ample room for exercises e 
games on deck ; there are well-.stocked libraries and musicrooms, i 
well-ordered sliip being without a piano or organ, and some 1 
both ; smoking-rooms are usually on the upper deck : electric an) 
eiators are handy; bath-rooms are uumerona; the thrashing of t 
screw is heard faintly at the worst -, there is plenty and a vai'iet 
food; aud in short, the majority of cabin passengers fare for a we* 
better, and ai*6 suri'ounded by more appointments of wealth and lux.^ 
ury, thim they are accustomed to in their own homes. 

Some spocially interesting features have been introduced into t 
North German Lloyd service, and also on the express steamers e 
the Hambiu'g - American line to make a voyage attractive. Amoi^l 
these is the band that accompanies every vessel. The jterformer&fl 
are the stewards of the second cabin, who must not only be good! 
waiters but also musiciaus as well. They play through the 1 
firat-cabin dinner, which lasts from one to two hours, and again o 
deck in the evening. There are no Sunday services on those 
but in the morning the band plays hymn tunes, and in the evening ] 
there is a " sacred " concert. All German aud American holidays are 
observed on board, special attention being paid to the Fourth of J 
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July and Washiujitoii's Birthday, and particularly ao on an eastwaid 
trip it the holiday occurs when tlie vesstil is only a day or so out 
from New York ; when Christmaa comes to the travellers at sea, they 
find themselves in the midst ol a German festival, in which there in 
no lack of a brightly adorned and iUnniinatetl tree. The steerage 
piisseugrers are not forgotten on tliese occasions ; amiisemetits and a 
special feast are jirovided for them. 

Tlie French line has some remai-kable features of its own. Bag- 
gage may be checked by it to aiiy point in France, The company 
provides a special train that waits on the steamship dock in Havre, 
and on the arrival of the vessel from New York takes the passengers 
and baggage to Paris at once, and puts them in close connection 
with trains for other parts of the continent. This system of trivnafer 
and checking baggage applies not only to cabin passengers, but to 
those in the steenige as well, and the French line is the only line 
that makes such arrangements. It is also the only line (except the 
Netherlands which touches at Boulogne for Paris) that supplies im- 
migT^nts with all necessary utenBils, ineludini^ bedding s imd, more 
than that, it provides a wholesome wine at idl meals in the steerage, 
and (;ognac once a day. 

For the hist eight years the French Goveniment have permitted 
some of their naval officers to command the steamships of the French 
line, and iu case of war they would retain command of these ships, 
which ai'6 specially constructed armed cruisers. All the crew must 
havo Ber\ed a ceiiain time on a French man-of-war. 

Fi-eueh festivals and American holidays are celelirated on board 
by concertH, Imlls, dinner - parties, and extra luxuries at the regular 
meals. Entertainmcut in provided for the steerage passengers, and 
a speciid menu is furnished for the festal days. On such occa- 
sions, too, the ships are gayly decorated with bunting from stem to 
stem. Another unique and ]>leasaut feature of the voyage on the 
French lino is the "Captain's Dinner." This takes place just previ- 
ous to the termination of the trip. 

On the British lines Sunday is suitably observed; the captain, in 
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full uniform, supported by bis officers, reads the Clim'ch of Eugland 
services, to which all ou Ixturd are invited. American and British 
holidays are also observed in a fitting manner, the vessels being: 
always " dressed " for the occasion. These lines also have a parting 
dinner, usually one or two evenings before arrival in port. 

All ijicoming steamers are signtdled off Fire Island or Sandy 
Hoot, their an-ival is telegraphed to the Quarantine station and the 

ship-news office, 
and in about three 
hours the vessel 
reaches Quaran- 
tine from Fire 
Island, ov abtmt 
one hour from 
Sandy Hmib. At 
Quarantine the 
health officer 
iioards her, and if 
it is found that 
she hiifi no case 
of contagious dis- 
ease on boaitl she 
is permitted to 
proceed to her 
dock, which she 
reaches in al>oiit 
Rivi»i,< oiiisti Bo..ding, Ni.. Yorti Bi.. °^^^ hour aiid a 

half, including 
1 time of examination by the health officer; but if she has any 
( case 011 Iwai'd she is detained at Quarantine until she re- 
ceives orders from the health officer to land her passengers. As 
soon as the vessel is reported inside Sandy Hook the revenue cutter 
starts dt)wu the bay to meet her, with the customs officers on board. 
The bojinUng officer places several staff officers ou board, who go im- 
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mediately to the snlooii, where declarations are matle and signed by 
the saloon passengers as to the coutents of their tnuiks, etc., and all 
baggage is searched on arrival of tlie vessel at her dock, when those 
who attempt " monkeying " with the customs officials will find tmt 
that the little trick does not pay. 

Meantime, how do the steerage folk get on f 

Mention has been ma:de of the British Government bill of fare. 
This was instituted when clipper ships wore in vogue. It was 
ordered that a minimttm weekly allowance of raw food should be pro- 
vided for every adult third-class passenger as foUows : 



3| pounds bread, or bisonit, not inferior in qnality to navy biscuit ; 1 pound 
flour; 1} pottud ontmefd ; IJ pound rice; IJ pound peas; I^ pound beef; I 
pound pork ; '2 pounds potatoes ; 2 ouuces tea ; 1 pound sugar ; j ounce mus- 
tard ; 1 ounce ground black pepper ; 2 ounces salt ; 1 gill vinegar. 



A government inspector saw to it that these items or their equiv- 
alents were provided npou the depai'tnre of every ship carrying 
third-class passengers, aiid that no ship went to sea without being 
provisioned for thirt.y days. The allowance, however, proved not to be 
altogether generous, and many passengers brought stores of their own 
along. In any event, each passenger had to prepare his own meals 
at the cook's gulley, for the number of cooks furnished was always 
insufticient. Tlie kitchen is never commodions at the best, aboard 
ship, and it needs no imagination to picture the struggle of immi- 
grants, one against another, for a turn at the fire. Tlie government 
requisition is still in force, but it is substantially a dead letter, for not 
only the British but all European steamship companies now provide 
ample fare properly cooked and served, for all steerage passengers. 

A young man who crossed in the steerage last year described his 
fare to the WTiter, thus : " At breakfast," he said, " we usually had 
oatmeal porridge and molasses, with coffee in plenty, and rolls and 
butter. This was varied l)y Iiaah instead of porridge on some days, or 
perhaps an Irish stew ; but fresh baked rolls and butter were always 
in abundance. There was always soup at dinner, and some boiled 
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beef, pork, or fish with i)otatoes anil bread. Supper did not amount 
to much, Iiut there wae plenty of plain, good stutf to eat. lioast beef 
and plum diiff were ser>ed at Sundtty'a dinner." 

This food was sei-ved to the steerage passeugrei-s by stewards, but 
there was no plaeing of dishes opposite the passenger's plate. The 
general mt-al was set down in the middle of the table, and "help 
yourself " was the order of the chiy. The steerage passengers do not 
cook their own food now, but they have to provide their own cups, 
plates, and otlier utensils, as well fis their own bedding. 

All captains of passenger steamships are scrupulously attentive 
to the needs of their steerage passengers. Not a day pusses that 
they do not make a i)ersonal insjjection of this department, anj they 
are always approachable in the event of complaints arising on the 
pai-t of the poorest travellers. It is related of one old-time com- 
mander^Captaiu John Mirehouse — that in order to assui-e himself of 
the proper quality and preparation of the steerage food, he invari- 
ably had his lunch ser^'ed from the steerage galley at the dinner 
hour; and he used to declare that his lunches were as wholesome 
and palatable as he could desire. 

It must not be supposed that steerage passengers are all immi- 
grauts. Odd tvs it may seem, there are many world wanderers who 
cross and recross in the steerage, who travel over great parts of the 
world, and who, in their class, are as independent as the more luxuri- 
ously accommodated cabin people. Besides these curious characters 
there are Scottish carpenters and other mechanics who come over 
hei-e for a few mouths at a time to take advantage of higher wages, 
and who return as they came when Chi-istmas draws nigh. It will 
doubtless canse astonishment to most readers to learn that when the 
Teutonic made her last voyage to Europe, in December, 1890, she 
cari'ied 1,400 passengers, more than 1,000 of whom were in the steer- 
iigc. 

The immigrant business has come to bo so important a feature in 
transatlantic passenger traffic, that it may not be uninteresting to 
conclude this article with a few figui-es that show somewhat of its 
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growth aiid proportions, and also the mt'thcxl of handling the immi- 
griuits. At least eighty-five per cent, of all immigration to the 
United States comes through the port of New York. The Board of 
Immigration was not established until 1847, and previous to thht 
time records were ratlier loosely kejtt. The official figmes, however, 
have lieen ohtained,* showing that between 1783 and 1847, 1,063,607 
immigrants came to tliis country ; between 1847 and 1873 there were 
4,933,51)2 ; a marked falling off in the annual average occurring dur- 
ing the Wai- of the liebellion: between 1873 and 1890, inclusive, 
4,910,8(J4. Immigi'atiou was heaviest in the years 1881, 1882, and 
1883, tlie figures being 441,064: 455,450; and 388,207, respectively. 
The greatest arrival of immigrants in any one day was on May 11, 
1887, when nearly 10,000 were landed at this port. The greatest 
number ever bi-ought by a single ship was 1,767, by the Egypt, Na- 
tional line, in 1873. This good ship was destroyed by fire, July, 
1890, in midoceau, on her way to the eastward, but fortunately not a 
life was lost. 

On the anivid of each vessel at her dock she is boarded by the 
Inuuigration Depivrtment boarding officer, and the Customs inspect- 
or and his assistants : the latter examine the immigrants' baggage, 
and sometimes add considerable to Uncle Samuel's bank account in 
the way of duties or the confiscation of smuggled articles. TLeir 
baggage is then cheeked and placed on boanl the transfer boats and 
barges, which convey them to the Barge Office, where they are exam- 
ined by a medical staff and then paased to the i-egistration depart- 
ment in that building ; here they give their name, age, occupation, 
nationality, and destination ; if they appear as though they were lia- 
ble to become a public cliarge, in compliance with an Act of Con- 
gress, they are returned, by the same vessel on which they arrived, 
to the place from which they came. But on opportunity is given to 
their friends, if any should call, to guarantee that they will not be- 
come a public charge, and they are then allowed to leave the depart- 

■ Througli tUu couitHsy of Mr. Goorge W. EnBlinger, afsistnul Xa Cnjitniii Jiihn E. 
Moore, landing agent. 
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ment in the custody of their fviemls. Parties seeking friends call at 
the information buieau, and if they satisfy the clerk as to their 
identity tliey are allowed to take their friends away. On leading the 
steamship checkii are given to them for their baggage, and it is 
stored at the Barge Office free of charge, and kept till called tor. 

There is a railroad ticket office iu the Barge Office, wliere all the 
tnmk lines are represented by one general agent, a sort of pool, and 
here tho immigrant can secure tickets to any point and have baggage 
checked to destination ; and at no other place can tickets be pro- 
cured at such low rates, nor can anyone but an immigrant get such a 
low rate. Each immigrant is allowed 150 pounds of baggage free, 
and the railroad companies transfer them aud their baggage from 
the Bai'ge Office to their respective depots free of charge. 

A temporary hospital is located in the Barge Office, where immi- 
grants not seriously ill are kept, and those who may have any seri- 
ous illness are sent to hospitals under coutraet with the department 
for such patients. 

Each steamship company was formerly required to pay to the 
United States Treasury a head tax of $2.50 for each alien steerage 
passenger -, this fee was reduced to ?1.0(l, and some yeare ago it was 
still further reduced to fifty cents, the pr(!sent rate. This tax goes 
to wliat is known as the Immigrant Fund 

In conclusion I might truly say that the modem ocean steamsliip 
of the great lines I have mentioned is the embodiment of the latest 
achii'vements of science and art of this enlightened age. So recent 
are many of the inventions that such a shii) as the City of Paris or 
the Majestic could not liave been built ten years ago at any price. 
The practical effect of all this to the traveller is to bring him very 
much nearer to tho Old World than his father was, and to make the 
time spent in crossing the once di-eaded ocean a delightful series of 
summer holidays. 




THE SHIP'S COMPANY. 

By lieutenant J. D. JEKROLD KELLEY, U. S. NAVY. 

Has Steam ICmEo the GENnrNE Sailokh of Stuuy and SoNn ?— Had lino a 
Liner out of tee LivBitrooL Docks— The Tkaits of Hasteii-mariners— 
Education of Jonior Officehs— A Pihe Diuli.— Stowino the Cargo— 
Dows THE Cuassel in a Fog— Tub Routine Life at Sea— Tiib Trials 
OP KEEriNO Watch— A Bo's'u's Right to Bluster— Stee hi S(j by Steau 
— ScitUBBTXG the Decks in the Middle Watche9— FouiiALiTiEa of In- 
spbction — Tub Haoic Domain of the Bnoisk-iioom- PicTTiiEsquESESH ov 
THB Stoke HOI JE — Mbsbes of the Chew — The Noon Observation— Life 
AMONO TUB Cabin Passenoerb—Boat Drill — Plbasureh toward the End 
oFTHBVorAOK-TnE Concert— Scenes in the Smokino-room — Waoeks 
ON THE Pilot-boat Si:miieh — Fire Island Liiiiit, and the End of the 

VOITAOE. 

TTTHEN the breeze is pipin;? free trnd the tide is rimuiiig' stroug 
Y y none but a matter-seaman may be tnisted to haul oiit of the 
Liverpool docks a great Atlantic liner. Should it be a lee- 
waid ebb, with the Mpowiy spinning under a flurry of squalU and 
snarling in anerry eddies, a quick eye must mate a clear wit to make 
the trick a deft one. The maiKsuvre is always a delight to the mari- 
ner, let bo's'na, hopelessly spliced to such traditions as topsails 
reefed in stays bawl what they may about the dead days of seaman- 
ship. For hewi are unfolded the mysteries of the art, and here are 
exercised all the higher qualities of the sailor, and just as much, 
believe me, as in the old times when the gray piers and oozy quays 
were crowded to cheer our famous clippers warping in and out to the 
music of barbaric " chanties." 

Beach-eombers, shore-huggera — mere Abraham's men— will tell 
you the poetr,y is gone out of it all, and will, with much damuiuir of 
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their eyes, aatl shifting of their quids, aud hitching of their taiTy 
trouaem, try to perBUade you that steam has ruined the genuine sail- 
ors of story and of song. But this is mere traQspoutinu nonsense, 
for above and beyond everythiugr he who commands a ship, smoker 
or sailer, as it may chance, must first of all be a soaman. The de- 
mands of modem sea life liavo increased the responsibilities of the 
mariner, and in like measuiu the i>rofessioual attainments required 
are deeper, broader, and higher than ever before. 

What the task of hauling out is, you may best judge by noting 
the bulk to be moved, for you can never measuro properly the enor- 
mous dimensions of these great steamers until you see them looming 
in their true proportions above the widls, and nudwarfed, as they are 
in the open, by the frame of sea and sky. The bulwarks tower like 
the walls of a fortress ; the cnormons decks sweep with a sheer know- 
ing no broken cun'e : the wheel-house lifts its windows above tlie 
life-boats, swarming ateruwai-d liku a school ol pilot-fish : still higher 
the bridges, often double- tier etl, span and gi'ip the atiU'dy stan- 
ebions ; and dominating all, the elliptical funnels rake jauntily, and 
the yardless spars taper till they fine away at their shining trucks 
into gracehil coach-whips. 

Shipshape and Bristol fashion, point-device in paint and polish, 
the massive hull glides over the quiet waters of the basin ; you catch 
the sheen of gleaming brasses, of glistening air-ports, of glazed 
white, and lacquered black. Obedient as a broken colt to the touch 
of the holm, quick in response as a high-bred dog in a leash to the 
guiding hawsers, she moves calmly — fit exemplar of strength rightly 
tempered by even will — towaid the sharp turn where the gateway 
opens to the river. Winches chatter noisily ; windlasses clink, clink 
musically ; capstans rattle with slacking cables : jets of steam (Urt 
■viciously; ripples stream stemward to the bubbles of the foamless 
wake ; the tremulous minor, more a wail than a song, of the docking 
gangs working the warjjs, answer the cheery " To heave-ohs " of the 
people on shiplxiardi and the quick, sharp orders from the bridge 
are echoed by high-pitched answers from the mates, watching with 
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■wary eyes everywhere. Oiie Bcrew tiii-ua clumsily ahead, the other 
cii'cles astern, and then the shii) awiDgs easily, roundiug the jagged 
comer in the hedge of stoue with a geutleness leaving feet to spare. 
The bow and stem euter fairly, straight as a mason's level, the open 
gateway ; a strain is taken on the line leading from the quaiter to 
the pier end ; a moment of rest, of expectation, succeeded by one of 
doubt, follows, and then the bail rings out blithely from the after- 
whaleback, "All clear, sir." 

The handle of the annunciator connected with the eugine-i-oom ia 
jammed to " hard astern ; " " diaig ! ding ! " rings the signal from 
below ; the water gushes in a turbiilent torrent from the outboai'd 
deliveries, the engines throb fiercely, backing with all their strength, 
and as the lines are rendered, slacked, eased, let go, the steamer 
clears the pier-end with a rush, shoots far into midstream, and thus 
begins, wrong end foremost, her voyage westward. In the optimisn 
of the moment the chief officer and the bo's'n grow garrulous upon 
the recondite subject of anchor gearj the junior officem feel they 
quite deserve the good luck which makes them the hustling, bus- 
tling mates of a crack racer : and maritime Jack, still a little gioggy 
and very much unwashed, blesses the stars that have let begin 
another " v'yage with an 'arf crown left of his hadvance," and the 
proepects of " some bloomiu' American tobaecy " as soon as he's clear 
of the tideway. 

" Not a bad job, sir," said the pilot, as the anchor takes the bot- 
tom and the ship straightens astern from her cable ; " seemed tick- 
lish a bit for a minute when they 'old onto the spring so long, sir ; 
but 'ere we are, bung up and bilge free, and with the looks of a good 
barrin' the fog per'aps, for the morrer." 

Tlie captain answers smilingly, for these two are old friends, and, 
what ia more, the hauling out has been a joint enterprise, though the 
senior gets the credit, as he should. After a careful survey of the 
anchorage and a word with the chief oiEcer, the captain eutera his 
cabin and buckles down to the routine work, and there is always 
plenty of that awaiting him. He glows pleasurably over the bandy, 




152 



THE fiHJPS COyfPAKT. 



senniiiiilike way thoy have left the clock, for uaiitical critics are 
plenty and keen, aud it lie lnul not taken up iiia berth in the river so 
cleverly, the ill news would have grown apace, till, with tinfair varia- 
tions, it reached the ears of their high nobilities— ^the directors. 

Clear-headed, brainy, driving men, are these master- mariners, and 
bearing patiently a responsibility that needs an iron will aud a cour- 
age faltering at nothing. There is no royal road to their station, nor 
can willing hands make them what they must bo. They cannot 
crawl through cabin windows, nor, for that matter, come dying in a 
pier-head jump through the gangway with one leg forward aud the 
other aft. They have to fight their way over the bows, and struggle 
out of the ruck and smother in the fo'ks'le, by sturdy buffeting and 
hanl knocks, by the persistent edging of sttiut shoulders baj;ked by 
strong hearts and steady brains. If it is in them they will make 
their way in the end surely, aud may set the course and stump to 
windward as they please, while others haul the weather-eai-rings, 
aud drink their grog protestingly. No ; master-mariners are made, 
not born, iind, unlike many of their brothera in the goverumeut aer- 
vice, have to rise by energy, pluck, merit — why enumerate them T — 
by a hundred qualities the world is better for owniug. 

Old Pepys knew how this sea-kissing goes, and tells us of his 
favors in this wise : " That," he writes, " which puts me in a gootl 
humor both at noon aud night, is the fancy that I am tliia day 
(March 13, 16C9) mat^le a captain of one of the King's ships. Mr. 
Wren having sent mo the Duke of York's commission to be captain 
ot the Jerzy, . . . which doth give me the occasion of much 
mirth and may be of some nse to me." Think of that, you venture- 
some die-hards, who linger all your lives at the lower sheerpole, a 
post-captaiu by the scratch of a pen, and above all men given to a 
lubberly scrivener and an Admiralty clerk at that. 

All these elder merchant-masters are sailor-men, some so deep 
and dyed in it that if you scratch them they ooze tar. and this brijiy 
saturation has been invariably acquired under sail. After tliey have 
had their ships and made many a voyage, deep wat«r and home, 
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round both Citpea, enst and we»t, wlierever wiuds may blow iiud 
freight, the motlior uf wattes, may liager, they shift iuto Htt'am, Init 
always in a subordiuate place. Should they stick by one fniploy 
they ai-e sent from shijt to ship, working their way upward until they 
become chief officers of the choicest vessels in the line. Here they 
must wait for dead mens shoes, or resignation, or forced retirement ; 
biit when the chance comes they are given the command of the 
smaller and leas important steamers upou some subsidiaiy route. 
Then they enter a new line of promotion, and weary are the years of 
waiting, and bitter sometimes the disappointment, before they reach 
the high-water mark of their service. And, with this hardly earned 
promotion, do not come, as in other professions, ease, comfort, and 
proper recompense for duty well done, but heavier responHibilities, 
harder work, and greater self-saCTifice i what is worse, and this to the 
shame of the great steamship corporations, these gallant men, even 
at their prime, receive the most inadequate pecuniary recognition 
for the Imrdi'H imposed, for the mental and jihysical qualities exer- 
cised, for the experience brought to bear ; indeed, in no other trade 
or profession is equal ability so badly paid. 

The junior officei-s belong to all sorts and conditions of men. 
Most of them have had to fight their way, though some have parents 
who could well afford to pay a handsome jireminm for their sea edu- 
cation in the training-ships stationed off the i>rincipal ports. Here 
they are given a strict man-of-war tuition, though the routine of 
studies and drills is, of course, modified to suit the results expecteii 
After their apprenticeship is ser^'ed they go to sea, usually in sailing 
ships : and when later they choose steam, they join as fourth or fifth 
officers, and enter upon a career where their future is a hard but an 
assured oue. In the large emidoys they are encouraged to enter the 
Naval Reserve, and are given time for their drills and opportunities 
to qualify for the higher certificates of the merchant sei-vice : and so 
much are these privileges esteemed that yon often find on the best 
steamers of the transatlantic liners one-half of the officers hoUling 
certificfites and junior commissions in the auxiliary govern- 
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meut sei-vice. Under the new re^ilationa some of these officers 
' havu, besides the guard-sbip tlrill, taken a regiihir tour of duty as 
lieuteuimts and sub-lieutenauts ou board sea-guiug' meu-of-war, and 
8o far this has pmved a capital plan for both services. The nation- 
ality of the otheers is British, natui-ally, thoufjh English and Irish 
predominate, the Scotch, somehow, taking more kindly to the engi- 
neering' part of the business, and the A\'el8hmen staying at home. 

There is a well-founded belief that the deck people are not sailot- 
men ; nor, indeed, are they in the majority of ships, that is, not sail, 
ors in the true meaning of the word : but, on the other hand, neither 
are tliey the mere swabbers of decks, scnibbers of paint-work, hand- 
lers of the forward and after ends of trunks, or reefers of hat-boxes 
and travelling-rugs their critics would have us believe. They belong 
to a special class, not a very high one from the maritime point of 
view, and are reasonably well fitted for the work expected. This you 
may see at fire quarters, for example, a drill which, in these times, is 
always held before the passengers come on board. As the alarm is 
Bounded by the rapid ringing of the ship's bell, and the commands 
are hoarsely shouted along the decks, you may notice, as the men 
rush to their stations, the absence of the alertness, neatness, fore- 
handeduesB which characterize the man-of-war's men; but they are 
Bturdy and strong and willing, and the echoes of the orders, " Fire 
forward ! Main deck. Quick's your play," have scarcely ceased, 
before a dozen hose are coupled and run out, bucket and fire-extin- 
guisher lines are formed, axemen and smotherers are gathered, and 
hand and steam pumps stm-ted with an energy promising a world of 
water. Grimy greasers and stokers rush from below ; stewards hop 
about as none but a steward can ; and butchers, bakers, and electric- 
liglit-makers rally in their appointed places, eager for work, but in 
the motley of Falstafifs draft. The captain, watch in hand, receives 
the reports that all the departments have iisscmbled and that abun- 
dant streams have been in operation (overboanl, of course, but in the 
neighborhood of the fire) in blank minutes — let us say three, as a fair 
average — from the time the alarm was first given. Do yon wonder if 
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he smiles and says to Lis chief officer, '" Very creditable, sir ; very 
well done. You may secure, air * " Very well doue it is, and when 
you remember this is the tii-st drill and many of the hands itre new, 
yon may feel reasonably iisaured, uhould any ordinary tire brcijj out. 
that it is all Lomburd Htreet to a Tahiti orange it will be isubduod 
most jiromptly. 

The pumjis stop, the hose are uncoupled, nnder-run, and reeled, 
and, everything being secured, the sliii) returns to its normal condi- 
tion. But not to rent, for there is no rest fore and aft when a voyage 
is begnn. Cargo and stores hiivo to be hoisted out of the lighters, 
holds have to be stowed, gear secnred. All day long the cargo 
winches rattle, and tlio tackles rise and fall complainingly. Along- 
side a double bank of lightei-s cling, and through cargo-ports and 
over the rails the freight pours ceaselessly. The twilight deepens 
with stars; ashore the roar and traffic of the busy town are hushed; 
thf river banks are deserted. But under the dazzling arc-liglits on 
shipboanl, and far into the night, toiling men and swaying bales and 
boxes cast fantastic shadows on tlie breezy water, and about the 
decks, and in the cavernous holds gaping unsatisfied for the fruits of 
trade and barter. 
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The next day the passengers come on board, and the company's 
servants in the tenders and lighters gleefully escape, after baugiug 
about and muddling the baggage so mercilessly that state-room 
trunks yawn bmisedly in the holds, and huge cliests, bursting with 
useless trophies of travel, lumber up your narrow quarters below- — 
this, to the despair and tears of forlorn women who pursue the hap- 
less purser with unrelenting fury when they learn that nothing can 
be unearthed until after the ship has left Queenstown, and that until 
then they must hopelessly shift for themselves. Steam is si»liitter- 
ing and flickering in little curls at the escape-pipes, Uie officers— 
every button of their best coats on duty — are at their stations, the 
pilot is looking wiser than ever pilot could be. and on the bridge 
with the impatient captain lingers a representative of the company. 
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By aud by, after the final iusti'uctioiis are given, this person departs, 
and as be goes over tbe side the- captain waves bis bond in salute 
and tben gives a quiet order to the ebief officer. 

Tho wheel is shifted, the capstiui reels noisily, and link by link 
the chain comes homo. At last, after a vicious tag or two on the 
cable, the ground is broken, and, smothered and sputtering with 
elfijiusing water fiom the hose, the Einclior, ring aiid stock, appears 
above the foam streams rippling at the bow. AMiou the c^t-fall is 
hooked the ship's head swings around with graceful sheer, the en- 
gines slightly increase their speed, the wake straightens its curves, 
the ensign dips in answer to salutes, and a long blast tmm the whis- 
tle sonoronwly L'luims the right of channel. Slowly, eai-efully, the 
gallant shij) threads her way among the fleet of inward and outward 
bound shipping ; the shores darken with moist shadows and gleam 
in broa<l bauds of fading snndrift ; the lights of Bukenhead and Liv- 
erpool glisten, blaze, twinkle, fade ; the breeze blows with spiee of 
salt and briny coolness ; tho stars blink from silvery steel into points 
of g'olden firo: and in the West, where the splendor and wai'mth 
deepen seawai-d, the nulling mists, as yet resplendent in borrowed 
radiance, close, brootlingly. as a iiall. Sails bum in the heart of tlie 
sunset, aud long trails of smoke show where other ships have sunk 
below the verge. Finally the bar is crossed, the lanterns on boaid 
the Northwest Light-ship flame in the star gemmed dusk, and with 
a swinging grip of the wheel the ship is headed, at half speed, just 
as night is falling, to clear the lights of Holyhead. 

Upon the bridge the pilot aud the officer of the watch peer 
" ahead and astern, look to windward and to lee : " the ship slips and 
I slides, now to jiovt and now to stai'board, dodging the fleet inter- 

I shooting this marvellous waterway with a wealth of ciiift no other 

■ waters know ; and the lookouts glue their eyes to their quadrants of 

I observation, reporting lights and sails till the confusion would be 

I inextricable, save to these steady nerves finding the pathway safely. 

I Down the coast the vessel runs in the darkness, fearing naught while 

I the stars shine and the horizon circles clean cut above the foam- 

^ i 
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capped waterK. But as the uiitrbt grows the air loses its briskiicshi, ii 
lij^ht haze shrouds tho sen. imil the C'hauuul foy rolls, phostlike, 
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landward. Soon only tlie uppor stars glimmer, the moisture diii>s 
from the rigging, the iron raila and deck-houses are damp and 
elammy, nud the lights are aureoled with a 
dull cloud of gray and yellowish mist. 

Tlie captftin takes his jilace upon the 
liiidge, the engines are eased until, to the 
worried hindsman's ears, their labored 
throbbiug seems a devil's tattoo answer- 
ing the grumbling and rumbling of 
tho fog-whistle. Below, brawny, si- 
lont men stand at the levera, reaily 
at nu instant to stop and back, or go 
ahead, just as the emergency 
may direct. Outside the pi- 
lot-house the quarter-master 
strains his ears and peers 
nervously iuto the 
gloom, yet alert to pass 
any comninnd given to 
the junior officer and 
to his messmate at the 
wheel. Signals from 
fog-whistles drift into 
tliem from other grop- 
ing ships, and, at times, a 
spectral hulls and'l 
ghostly sails loom close 
aboard, creeping out of 
the cmtained night or slipping Iimdwaid or seaward in search of 
hidden i)ort or roadway. At i-ogular intervals the lead is cast and 
the depth of water itad from the scale by the unhooded glai-e of a 
lantei-n, and on the chart tlie positions given by the soundings are 
pricked, t« guanl against the tricks of treacherous currents. 

And so the cheerless night drifts sadly into a wan morning, aud 
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the ship creeps warily <1o«ti Chaimel, the weaiy vigil taxing the 
brains and bodies of those who must seek no rest because of the lives 
entrusted to their care. 

After the pilot has been Llisi.'h(iigeLl and the mails icceiveJ at 
Qneeustowii, and the ship haa taken her departure From the Iloche 
Point Light-ship everyljody HBttles into the routine of life at sua. 
From the beginning watches have been kept rigorously, and the in- 
terior discipline and rules are so 'nell-jointed that the ship seems to 
mn heraelf. You hear no jan-ing of the cogs, feel no rough edges in 
the mosaic, though the government is, as it must always be, the 
hand of steel in the glove of velvet. The cjire of the ship is unre- 
mitting, even in details which it set down here would seem trivial 
and finicky, and eveiy hour of the day has duties which are per- 
forme<l heartily and thoraughly to the toot of the letter by the offi- 
oers. The number of these may vary on each line, even in different 
ships of the same employ, but in the largest steamers there are, be- 
sides the captain, three seuiora and two juniors. The three seniors 
keep the watches, and each during his tour of duty has, as the cai»- 
tain's representative, the direct charge of the ship. The two juniors 
stand watch and watch, tliat is, foiu- hours on duty and four hours 
off, with a swing at the dog-watches, and caiTy on, imder the direc 
tiou of the senior officers, the routine of the ship. Normally the offi- 
cer of the watch takes his station on tho fonvard bridge, and the 
junior officer sticks by the wheel-house, where, after collecting the 
data he writes the log-slate hourly, and sees that the quai-tei-master 
steers the given course to a nicety. The firet night at sea the star- 
hoard watch (the captain's in marine law) has the eight hours out, 
that is, from 8 I'.H. to mii^Uiight and from 4 to 8 a.m. ; and on the 
homo voyage the mate's watch (the port) enjoys the same sweet priv- 
ilege. thus sanctifying the ancient saw, which insists, under penal- 
ties dire, that the captain must take her out and the mate must take 
her home again. 

The officers vary in their methods of keeping watch, new ships 
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having new niles, as Simple Simou is supposed to have said wh^v,^ 
be was bustled aft to stow tlie jib. But to my luiud, those favored ^ 



I tiie larjiTfi- steiimt'ra of the White Star <!■< 



[laiiy are the best. 
Here the chief 
otK(:ur stands tbfl 
watfbes from six 
to eight and from 
twelve to two 
oVJock.nigrbtaud 
day i-eapectivoly ; 
the second oftieer 
keeps the watch- 
es from eight to 
ten and two to 
four o'clock; and 
the thii'd officer 
those from ten to 
twelve and from 
four to six o'clock. 
This watch keep, 
ing seems easy 
enough, even iu- 
teresting and ex- 
citing, at least so 
oHoui- •iBsr niid. J have heard not 

only from the casual gentleman who worries about critically in fine 
weather, but from that uucasy minded sbuttler wlio skips across the 
Western Ocean half a dozen times a year for no reason iiny sane 
man has yet discovered. But, dearly beloved idlers, do not deceive 
yourselves, getting out of bed and walking on a roof is anything 
but gay, even in fine weather. In stormy soasous it is such wTetched 
work that then l;e mine rather to woo my bucolics, my farms and 
gardens, my fi^rest glades. 

Leaving out of tiuestiou the responsibility, try and measure the 
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pLysii'a) misery when galea are howling, and spray ja flyiug, uml icy 
seas arc sliuoting over the weather bulwarks, and tlie Bliip in slam- 
ming along, wallowing in tlie hollows or wriggling on aienith-aeeking 
billows. It may be at night, when yuu cannot see a ship's length 
ahead, and ai-ound you, threatening disaster and death, are a dozen 
vessels : it may be when the icu is moving and the towering berga 
lie in your pathway. Then those dreadful middle watches, when, 
after a hard tour of duty, you ai-e roused out of a comfortable bed, 
and jumped, half awakened, into the chill and misery of the gale- 
blown night with every nerve and muscle strained to the breaking- 
point. No, it is, believe me, the hai-dest kind of hard work, and it bo 
8apH the body, and warps the temper, and makes the I>e3t old before 
their ihiy, that no sself-reapecting mother will let her daughter marry 
a man who knows an oai' from a fouce-rail, if he has learned their dif- 
ferences — watch -keeping. 

Tlie fourth and fifth officers, being young and hardy, and presum- 
ably with much to learn and suffer— for suffering somehow is t;on- 
sidered an essential in sea-ti-aining — are not supposed to need ade- 
1 quate rest or sleep, and if that is not wearing on shipboard, go find 
I jne n ballad-monger to weave a rhyme for theii- comfort. The crew 
I stand watch and watch ; but as they can always steal a comforting 
I nap, and have no responsibility, they know little of the mental wear 
and tear. The bo's'n and his mate look out for the pulling and haul- 
ing, and for the dreary singing which the " chanty " man weds to 
them. Their temjiers are always on edge, and it is their part to 
buffet and bluster. These are the gentlemen yon usually hear, in 
season and out, bellowing about decks a highly garnished sea myii/ 
which no one attempts to translate or deems of serious meaning. 
Occasionally, too, you may detect them to leeward of the houses, 
skylarking gloomily, in moments of forced gayety, with skulkers 
and sea-lawyers, " fetching them," as they describe the pastime, " a 
IWt under the jaw." or airily promising to " knock " their " blooming 
'eds off. " These, of course, are the vagaries of delegated authoiity, 
and whouhl not lessen your regard fur them, Jis they are generally 
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\ good sailor-nic-u after the heavy iDsular fashion. Yoa must rempm- 

I ber, also, tliey eujoy a iireacriptive privilege of being most noisy, 

I of weario^ tremondous boots and very shabby clothes, and of trill- 

I ing, like sea-larks, upon little nilvery whistles, wliich are known 

iudisoriminately as " pipes " or " calU." 
I In eat-h watch there are three quartermasters, generally fine 

I snecimeus of the British tar, a joy to the eye and a comfort to the 

soul, notably in bad weather, when tliey cheer you with a smile 
that soothes as the words they may not utter ; for by a maiitime 
fiction they are always supposed to bo at the wheel, ojid you must 
not, under fear of keelhanliug. talk to them. How patronizing and 
sympathetic they look, wliat a lot they seem to know, what I>eautifnl 
guernseys they wear, and with what ease they guide the mighty 
vessel ! Before the iutro<luction of steam steering-gear two men 
were always required at the wheel, and in batl weather thei-e wt-re 
four, and sometimes six, with frequent reliefs: and yet, with oU 
this beef, many a poor fellow has been maimed for life by I>eing 
tossed over the wheel-barrel or jammed by the spokes when the 
slii|} swung off with sudden lurch or broached to Iwfore the fury of 
the gale. Today it retpiires hardly the strength of a boy to " re. 
strain the mdder'a ardent thrill," even in the heaviest blows, for 
the wheel in t-vidence is merely the purcliasing end of a mechanical 
aystem that oiiens and shuts the valve governing the steam a<lmitted 
to the steering cylinders. But be it lever or not, the sailor gi-asps 
it still with the old familiar pose, swaying it, " for the good ship's 
woe and the good ship's weal," with curbed arm and gripping tingerM 
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as he pores over his compass and ktscps ita labber's poiut, iu fair 
weather or iu foul, plumb on a course marked to a degree of the 
cii't^le. Ho stauds a two-hours' trick aud theu changes places with 
his relief, whose station has beeu outside the wheel house dtxiv. 
Tfie third quartermaster keeps his watch under the after-whalelmek, 
rea<lv to throw into action the hand steering-wheel when the signal 
is giveu, au<l as this happens 
seldom, his watch is apt to be a 
(b-eary one. The pump-wells art^ 
sounded regulaiiy by a carpeu 
ter, so that possible leaks are 
Hiire of rapid detection : and 
hourly eveiy light and every 
(■omer of the ship ia inspected 
by one of the two masters-at- 
arms, wlio constitute the police 
force of the ship. They have 
under their special care thf 
steerages, and a part of their 
duty is— as their phrase goes — 
" to chase " the steei-age female 
passengers off the upper deck at 
dusk, and to see that they re- 
maiu in their own apartments 
imtil sunrise. 

First-class ships muster from 
twelve to fifteeu men in each 
watch, and all of these are ship- 
ped as seamen. Of couree the 

majority are such oujy iu name, thongh there is always a definite 
number of sailors among them. Indeed, to Uy the blue flag at least 
ten of the crow, in addition to the captain, must be enrolled iu tlie 
Naval Reserve, and to be an A B there, one must hand, reef, and steer 
deftly. These are the people who in port stand by the ship; that i.«, 
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those who take, as required by law, their discharges in Liverpool on the 
return voyajre and continue to work on boaivl at fixed wages per day 
while the ship refits and loaila. All hands, from the skipper to the 
scalliou's mate, must ship at the l>egimiiug of each run^miist "siffn 
articles" as it is called— Ixif ore a Board of Trmle shippinfr master. 
Aa the law has always i-egEU-ded Jack as " particularly in need of its 
protection, because he is particnlai'ly exposed to the wiles of sharp- 
ers," great stress is laid in these articles upon his treatment, ami 
therefore they exhibit in detail the chai'acter of the voya^re, the 
wages, the quantity and quality of the food, and a dozen other par- 
ticulars which evidence the safeguards thrown about these "' wards 
of the Admiralty " by a quasi-patemal govenimeut. Jack knows all 
this, and be sure he stands up most boldly and assertively, at times 
with a great deal of unnecessary swagger and bounce, for all the m-- 
tides — '■ bis articles " — ^allow him. 

Tlje boatswain selects the shii>'s company, and the sea birds flut- 
ter on boai-d usually a few hours before the vessel hauls into the 
stream. They fly light, these Western Ocesin sailors, and their kits 
are such as beggars would laugh at even in RatcUfle Highway. 
Generally they are in debt to the Sailor's Home — they pay seventeen 
bob a week for their grub and lodging — and many of them just 
touch their mlvance money, as a guarantee of I'eceipt, and then see 
most of it disappear, for goods fairly fiiniished, into the superintend- 
ent's monk-bag. But they are philosophers in their sad way, and 
are apt, if they find thomselvea safely on board with a couple of 
Bhilliugs in their 'baccy pouches, with a pan, an extra shirt, a panni- 
kin, a box of matches, and a bar of soap, to feel that the anchor can- 
not be tripped too soon, as they are equipped for an adventure any- 
where, even to the " Hinjies, heast or west," as their doleful ditty 
fumounces. 

Under way or at anchor they do not have many idle moments. 
In the middle watches the decks are scmbl>ed with sand and brooms 
and brushes, for the old, heroic days of holy -stones are over, and a 
hundred poimda of effort are no longer expended for an ounce of i-e- 
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Biilt. It might interest the pasBeiigers— especially thoso wlio look 
upon a sailor as so much iiiithinkiiip brawn— to hear the archaii.' 
vocabularj- and the emphatic dialects in which many of them ai'e 




6wom at by these same mariners. Indeed, passengers are a cai'elcSH, 
slovenly, and untidy lot, and there is scarcely u sin in the raaritime 
decalogiie of cleanlinesa they do not commit unthinkingly. Th«- 
particularly offeuBive ones are 8oon singled out and labelled with 
briny, offensive uiimes ; and though they know it not, the forecastle 
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i« at timi's lurid with the bloodcurdling auatbemaK launtbt'd npoii 
thom. lu the momiiig watch the paint-work is acrubljed, and a deft 
cleauer ie Jackie i and finally, wht-ii the weather peiiuits, the brass 
work— bane of everj' true sailor — i« i>olished till it blinks like the 
rising suii in the tiojiics. This scrubbing and burnishiufc and 
elt-ausing runs in appointed yrooves through every department, and 
in no perfunctory way, for each day the ship is iuspetrted thor- 
oughly, and upon the result depend the rejiutatiou and the advance- 
ment of the subordinates. 

Very formal indeed is the Inspection, when, at eleven o'clock in 
the forenoon, the captain, accompanied by the doctor, begins his royal 
progress. At the Ijorders of each province he is received by its gov- 
ernor, who condncta him through its highways and its byways, 
through its lanes and shaded groves. The purser and the chiof 
steward ai-e luiswerable for all concerning the pfissengera, and scni- 
pulous and minute is the examination given to the saloons, store- 
rooms, panti'ies, kitchens, bakeries, flosets, bath rooms, and to such 
caViius and state-riKtms as may be visited. Then follow the steer- 
ages and the "glory Iiole ■— this last a den sacred to the discomfort 
of the perennially nimble, of the tip-extracting, uncannily cheerful, 
and sorely tried stewards. The chief officer is responsible for the 
boatswain's locker, the forecastles, the upper decks, the boats, the 
whalebacks; in short, above and lielow, wherever dirt might breed 
disease, no nook nor comer is omitteil, not even that seething i-jud- 
droii where the lungs of the ship breathe steam and her poudeioiis 
muscles drive the mighty screws. 

The engine-roHmis and stoke-holes of a great steamer are forbid- 
den ground, are lands IoImx*. save to those specially asked to visit 
them. Hero no interruptions mny enter, for speed is the price of 
ceaseless vigilance, and horse-power spells fame and dividends. 
When you come to measure the region fairly, it broa^lens into a won- 
der-land i it shapes itself into a twilight island of mysteries, into a 
lalioratory where grimy alchemists practise black magic and white. 
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At first all seems confusion, Imt wheii the bniin hiis co-onliuutwl i-er- 
tain factors, harmony is wooed from discord and oitler eiuerLres from 
chaos. It is in the beginning all noise and tangled motion, iind 
shining steel and oily smells ; then succeeds a va^ue sense of bars 
moving up and down, and down and up, with pitiless regularity : of 
jiggering levers, keeping time rhythmically to any stray patter you 
may fit to their chanting; and, at last, the interdependence of rod 
grasping: roil, of shooting straight lines seizing curved anus, of 
links limping backward and WTiggliug forward upon <iueer pivots, 
dawns upon you ! and in the end yon marvel at the nicety with which 
lever, weight, and fulcrum work, opening and closing hidden iiu-ch- 
anisms, and functioning with an esuctness that dignities the fiuction 
of a second into an appreciable quantity. Cranks whirl and whirl 
and whirl incessantly, holding in moveless grip the long shafting 
turning the chuniing screws ; i)ump8 i>ulaate and throb with muffled 
beat; gauge-arms ^^ibrate jerkingly about narrow ares, setting their 
standards of performance; and everywhere, if youi' ear be trained to 
this mechanical music, to this synipliony in steam and steel, you see 
the officei-a and greasers conducting harmoniously the smoothly raov- 
ing parts, as soothed with oil and caressed with waste they work 
without jar or friction, and despite the gales tossing the ship like a 
jolly-boat, on th« angi-y ocean. It is a magic domain, and one may 
well wonder at the genius which, piling precedent upon precedent, 
chains these forces and makes them lalror, even on an unsta))le plat- 
form, as their masters will. 

In the stoke-hole, however, one leaves behind the formal and 
I mathematical, and sees the picturesque with all its dirt unvarnished, 

I with all its din and clangor unsubdued. Under the splintering sil- 

I Ter of the electric lamps cones of light illuminate great spaces gar- 

L ishly and leave others in unbroken masses of shadow. Thi-ough 

H bulkhead doors the red and gold of the fiimaces chequer the reeking 

I floor, and the tremulous roar of the caged fires dominates the sibi- 

H lant splutter of the stream. Figures nearly naked, gritty and black 

I with coal, and pasty with ashes, and soaked with sweat, come and go 
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iu the blftziu^ li^lit and in the half (;Iooiu, and seem like nightmares 
fi-om fantastic tales of domonolo{?y. 

Whf u tlie furnace-doors are opened, thirsty tongues of fire giisli 
out, blua spinils of gas spin anil reel over the bubbling mass of fuel, 
and great sheeta of fiame suck Lalf-bm-ut carlwn over the quivering 
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tiiv-wall into the flues. With avtirted hoad« and smoking bodiea the 
stokers shoot their slii-ebars throagh the melting hillocks, and twist 
and turn them until they undulate like serpents. The inm tools 
blister their hands, the n)ariug fnni;w?wB sear their boiliiw; their 
chests heave Uko those of spent swimmers, their eyes tingle iu 
Iian-hed sockets— but work they must, there is no escape, no holiday 
in tins maddening limbo. 8team must be kept up, or perhaps a 
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emel record miiBt be lowered. Facing the furnaces, the hollow up- 
seoopiug of the stoker's shovel echoes stridently ou the iron tioor, 
and these speed-makers pile coal on eoal until the fire fairly riots, 
and, half blinded, they stagger backward for a cooling- respite. But 
it is only u moment at the best, for their taskmasters watch and 
drive them, and the tale of furnaces must do its stiut. The noise and 
uproar ai-e deafening; coal-trimmers truntUe their barrows Tincejis- 
ingly from bunker to stoke-hole, or, if the ship's motion be too great 
for the wheels, carry it in baskets, and during the four long honrs 
there is uo rest for those who labor here. 

In the largest ships the engineer force numbers one himtbed and 
seventy men, and in vessels with double engines these are divided 
into two crews with a double allowance of officers for duty. Oue en- 
gineer keeps a watch in eat:h fire-room, and two are stationed on each 
engine-room platform. AV'atches depend upon tlie weather, but, as a 
rule, the force, officers and men, serves fonr out of every twelve hours. 
Should, however, the weather be foggy or the navigation hazardous, 
the service may l>e more onerous ; for then officers stand at the throt- 
tles with pei-emptory orders to do no other work. In relieving each 
other great care is taken ; those going on the platforms feeliug the 
warmth of the Iwarings, examining the concUtiou of the xiins and 
shafting, testing the valves, locating the position of the throttles, 
counting the revolutions, and by every technical trial satisfying 
themselves before assuming charge that all is right, tn the stoke- 
hole the same precautions are taken, the sufficiency and saturation of 
the water, the temperature of the feed, injection, and discharge, and 
the steam-pressure being verified independently by both officers. 

The pay of the chief engineer is said to lie alx)Ut £30 per month, 
iu addition to a commission upon the saving made in a fixed allow- 
ance of coal for a given horse-power and an assumed speeii As 
some ships are economical, this reaches at times a handsome bonus. 
And it is well this pay should be large, for many of these offieei-s 
have given their best days to one employ and deserve much of it in 
ever>' way. It is said that some of tlie old chiefs are the greatest 
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tnivt-llera in the worlJ, so far as uHoh covert'd may count. Here, tor 
iu|>l<.-, is uue who hoH made in one line 132 iituiid trips, or trav- 
I'rst-il H41,(Hi(l uliore miles —a diKtauce four times that between the 
curth liutl th<; moou ; uutl Htill higher is the reconl of another, who 
com|ilote(l liL-forv his retirement 164 rouud trips, or made in distance 
oviT oiii' milliuii of stututtt miles. 
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aw two or three tiers deep. Ah a rule the men proviiio thoii' uwu 
betMiiig and table-gear, the compauy agreeing to give good food iu 
plenty, but uothiug more. This aeems shabby, even if in these de- 
generate days we need uot hope to find a ship's husband like Sir 
Fi-ancis Drake, who not only " procured a <'om]>lete set of silver for 
the table, and famished tha cook-room with many vessels of the 
same metal, but engaged aevenil musicians to accompanj- them," I 
am afraid the only music yon will hear in these di-eary ciuai-tere is the 
shout when the " sniiies," as my lieges the stokers call the eoabtrim- 
mei-s, rush in at eight in the evening with the high feast known as 
tlu- black jiait. This olla podrida consists of the remains of the saloon 
dinner, and is always saved for the watch by the cooks and bukei's in 
pajTnent tor the coal hoisted for the kitchens and galleys. It is a 
grewsome feast, as one may well imagine, but it is the supremo liix- 
nr>' in the sea life of the stoker and his pals, and is enjoyed point, 
blatle, and hilt. 

lliTOwn together as thu people are for a run only, yon find little 
of the messmate kinship wliich is so strong in longer voyages 
among seafaiing men. Should any one of them become unfit for 
work thi-ough sickness (and very ill he most Iw when the doctor ex- 
cuses him fi-om duty), his mates, the one he should have relieved and 
the other who wonld have relieved him, each stand two hours of his 
watch. But as the attendant abuse is great, and the curses are loud 
and deep and bitterly personal, no one, save a very hanl ease, will 
leave his work as long as he can stand up to it. As for kindness and 
usefulness, or any other saving grace, the.v are unknown ; are, in the 
grim pessimism of this iron trade, never expected. It is a hard, hard 
life, measured by decent standards, and me/tmeurs, when you stray 
below, and, as tradition demands, the.v " chalk you " — ring you about 
with the mystic circle which means drink-money — be sure the ran- 
som is not niggard, bo certain that with it you lend them from your 
brigliter world the sunshine of a cheery greeting, the tonic of a 
friendly smile. 

For, God help them, they need it always. 
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The inspection is finished a little after seven bells, and one 1 
oiie the officers straggle on deck with their sextants. Should it be i 
fine tlay, with moderate weatUer, the noon uljserratiou for latitude i 
a simple one and is always souc;ht^ 
though, in the open, these peo] 
ruimiug in regular lanes can ji' 
great dependence on their engi 
revolutions, their well-trieil ( 
passes, and, if the speed is not exJ 
cesHive, upon their taffrail 
When the sim crosses the merit 
ian twelve o'clock is reported, t 
" eight bells are mode " by the i 
tain, for no leaser personage t 
trifle with the astmnomical pre 
Ijrieties hedging about this c 

ntKmng rat in. aun on ■ (.Kiuajr uiy, ,_, i ■ , i' i 

cei-emony. Ihe ships time, how- 
ever, remainH muiltered, until the clocks are corrected at miibiiKbt 
from calculations based upon the chronometer ticking stolidly 
the chart-room. In the sweep of modem progress the sacred i 
of heanng the log is no longer celebrated. The speed is now t 
great for that rough-iunl-reiuly hit-and-miss at distance n 
with its disuse, worse luck, a fund of old-time pleasant railler>" 1 
Iteen eclipsed. " How fast are you going, my uian t " was lui ii 
iible qnestiou of the inevitable, curious passeuger to the Jackie M7ilk-4 
ing away with the dripping log-line. " Fourteen and a Dutdimai 
sir," would be his answer, or, if again pressed, " Tliirteen aud a n 
Hue," lie wonld reply, gravely, to the joy of his grinning shipni 
uud to the mystification of the questitiger. But now no loiigrr i 
the reel turn swift, no louger does the sand run ilry. no more thi 
chip dances on the waves or tugging line strain brawny muselm 
To-day the speed is read off from a Uttle cylinder which twists i 
dials on the weather rail. 

Tile olmervatious are worked out indepeudBntly by the chi<'f a 
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second ofEcera, and tlia former submits his results to the captain. 
Of coui'se these calculatious cannot have the exactness of astronomi- 
cal work ashore, and luckily on the hi^h sea this is not needed. Ou 
the conti-aiy, over-precision often multiplies the error, and it is gootl 
navigation if you can say with assurance that the ship is anywhere 
within an enclosing circle five miles in diameter. Of course it is 
widely <lifferent when a vessel is ruuuiitg in for the land or coasting:, 
for then the soundings, the cross-bearings of well-known marks, and 
the contour lines, enable the position to be marked with very great 
accuracy. 

The noon position of the ship is — next to dinner — the great event 
of the day, autl many are the pools and bets made on the figures of the 
mn ; not only as to the distance, but as to the probable time of 
arrival. For if the voyage be now half over, the novelty of sea life is 
at low ebb, and the passengers, save a few iiTepressible spirits, have 
lapsed into a gentle melancholy induced by the monotony of water, 
water, water evorywljere. They are tired of the sea, of the ship, of 
the cooking, of each other, in short, of everything, and are anxious 
only to arrive. They have divided and subtli^^ided, and differentiated 
into cliques, and have nui-sed dislikes, usually founded ou feminine 
iancies. until these have become mortal antipathies. Li a peifunc- 
I toi-y way they follow a routine which finidly drags a lengthening 
r chain, Tliey get np and jiitchfork on their clothes, and eat, lounge 
about, doze, muffled to the eyes, in lushed steamer chaii-s, read 
languidly, gossip spitefully, and eat, and eat, and eat, and then, 
wearied to bitter boredom, go to bed again. The men drink more 
than is good for them, indeed some of them have an eager and a 
nipping air all day long; and as for smoking, why, those who can 
are blowing moist and soggy weeds and fondling esiilosive pipes 
from mom till dewy eve. The noisy ones— and what uuisauces they 
are with their aggressively i-obust health and unfailing cheerfulness 
— play all manner of stupid sea - games, horse - billiards, quoits, and 
shuffle -board, and sometimes venture upon such silly practical jok- 
ing that you wish a sea would wash them overboard. 
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No one sees miicli of tlie eliip's officers except perhaps the ubiiiui- 
tous purser oiid the aiiiiuble doctor, outl huw these two, hari-ifd ujiil 

beset as they ire 
by a hitnilrcil 
cares, by the lit- 
tle miseries of 
othor people, 
cau preseDl iiu 
imfailiiij^ fruut 
of coiirtesy, i-im 
fTosmiliaplyaml 
cheerily about 
their duties, is 
of the sea 
mysteries yet 
unsolved. Blow 
hi^h or low, aud 
iu fair weather 
or foul, they are 
ever the same, 
bright, bfiim- 
iup. optimistic, 
Giieouragiup — 
" frcftb as a gar- 
den rose, sooth- 
ing' as an tiplaud 
wind "—and knowing the Btrain pnt upon you by silly men and fivt- 
ful women, pontlenien, I salute you, rluifn-itti bti/i. 

In the beginning there was ft stmggle for seats at the captaiu'a 
table, and heartliumiiigs an< not unknown to those who sit a little 
lower at the fenxt. But these arc not the wise or wary ones, not tht' 
tough ami deviliwh sly travellers wh<i know their broad will be best 
buttered by rallying aixnind the purser or forming in hollow squares 
about the shrine where the doctor sits enthroned, 'flio captain's 
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duties permit him to go below rarely save at dinner-time, and as for 
the other officers, they live and meso alone and are as cloistered, so 
far as the passengers count, as the preaching friars of Saint Dominic. 
Once in every voyage boat drill is held, and sadly inauflicient for 
the ]ieople on board is this same boat equipment. But the drill is 
uauully a passably fair one, and, given time, adequate perhaps for 
any demands made upon the ship by outside distress. And let it be 
added that never yet, when the word has been given, have those 
gtdhuit men who walk their watches so quietly and so uncumplain- 
ingly, been known 

to fail it succor I \ 

were needed by I ^^^ ^^ \ 

helpless mariners. 
It may be that 
death stares them 
iu the face, that 
their mission ma>- 
be another trage- 
dy, bnt they never 
question. Honor 
to them and to al) 
the unrecordcii 
heroes, the un 
crowned martyrs 
of that western 
passage. Who 
may number them ' 
who tell their giil 
lant deeds ■? True 
descendauts are 
they of those " who 

first went out across the unknown seas, tiglitiuir, iliscovering, coKjii- 

, and graving out channels through which the commerce and 

enterpnse of England have flowed out over all the world." 
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Yon may count, as a toIp, npou disagreeable weather iu the West- 
ern Oceau, ami this tries the temper ot jieople who might be saints 
ashore; and, Bay what yon wili, even imder the motit promising en- 
TironmentB. women are out of plaee on shipboard. However, if the 
days are reasonably pleasant as the voyage shortens, the monotony 
becomes so much a habit as to be uo longer a burden. The little 
animosities which seemed eternal disappear, and frieudshipii are 
matle, and toward the end all but the haixlened cases, the mental 
dyspeptics, or those to whom Bea-sickness is a serious matter, roal- 
!y enjoy the voyage. 

The tonic of the sea-air courseB like an elixir in the blood ; young- 
women begin to take notice, and you hear rippling laughter, and see. 
in place of gloom, the sunshine of happy smiles. This is usually the 
season when tlie concert is given, and the uneasy spirits of the ship 
exploit the talent they have discovered. Usually ther<* aie a dozen 
mild rows over this performance, imd invariably a great dispute as to 
the distribution of the money. This is apt to di\-ide the 8hii> tem- 
jjorarily into two wariintr cumps, but in the end the ship's (iflieers 
have their way, and tlie American dollars jingle musically in English 
contribution boxes. More or less jollity is always afloat in the 
smoking-riHfm, for hei-e eddy the Hotsam and jetsam of the ship. 
Hero, ttx), the speculative gentlemen, their friends aud lambs, usually 
play cards from early forenoon till the lights are turned out. There 
is not mncli growling among these industrious workmen, tliough at 
times when jack-jiots go one way, and the kitty or widow is large 
enough to make the losers Iwisterously assertive, you may hear shari) 
words over the reckoning. As for those who enjoy a c[uiet rubber, 
they must find another retreat ; the smoking-room is ruled liy tho 
gods of chunor. 

And so the last (hiys are apt to rush along pleasantly enough: 
the solitude cheered by i>assing vessels and the lazy routine of the 
ship enlivened by congenial companionsljips newly found. TIic edge 
of tho Grand Kanks is skirted happily without injury to the daring 
fishermen; the Georges are rounded, aud then, oh. happy hour for 
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many homesick hearts ! the cry " Sail ho " lings out with newer mean- 
ills', fii"! El grnpefiil pilot-boat wings toward them lik« tht- fabled sea. 
bird. How they fn'cet thi' lilnfl" pilot, coming ns he dues to tlieir 



» 




soemiup helpletjsness out of the known and the eudurinp-. The specu- 
lative passengers find an especial interest in the incident, for uo pools 
are more favored than thoae made on the number of the boat, no bets 
more frequent than whether the figrures are odd t>r even. After the 
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uMMiiranei! that the '' pilot iu really on Ixiard " over-Han^aine and inex- 
|H;rietuM!d fenialc5M madly ruHh l>elow and pack their trunks and get 
n*aily ^>r ^^^ immediate Hhorefiitting', afraid, perhaps, they will be 
lute ; but there is many and many a toHning mile yet to steam ere 
the H<;rvici5M of the adventurous pilot will be needed. 

Htill, a new delight f>ossesses everylxxly, and it grows as the hours 
fly, until at last, it may Ik? at night, perhaps, some one bursts breath- 
lessly into the erowdinl smoking-room or bar, and cries exultingly : 
** There she is, Fire Island Light, right over the starboard bow." 
Joyous fiufes gather mnxv the crowded bulwarks, and eager eyes hail 
with gladness the shining p<!tals of that rose of flame which blossoms 
unfailingly above the shoaling waters; for the voyage is nearly over, 
and the morrow means to some the marvels of an unknown land, to 
others, luckiest and happiest of all, home and dear ones. 



SAFETY ON THE ATLANTIC. 

Bv \VILLIAM H. RIDEING. 

TuK Danoekh ov tke Sea— PitEC'AUTioKH in a Fou— Anxiktieb or thb Cap- 
tain— Chebpino UP THE CiiANSBL—" Ashore at South Stack" — NAiteow 

ESTAl'E OP THE BALTIC— SOMK NoTABbK SHIPWKBCKS — StATIBTICB SINCE 

ltJ3(t — The Bkows ok IcunEKos — Wuen They Aub most FiiEquKNT— Ca- 
ukMiTiEH VBon Ice— Safety Promoted bv Speed — Hodkuk Protbctiuk 
PROM lNcoui»(i Seas- Bi'LKnEAPS and Douule Bottoms— Water tiobt 
Compartments — The SPKcrAi, Advajitaok of the Lonoitudinai, Bulkhead 
— The Value of Twin Screws — Dangers from a Buoken Shaft— I m prove ■ 
mbnts in tue MAUiNBu*e Coupasb, tub Patent Loq. ami Socnoinu Ma' 

CHINE — HANHAIIESE BKONEG FOR PROPELLERS- LiURTS, BL'OVB. AND FCHl 

Bi UN ALB— The BeMARKABLE Bkcukd of 1890. 

IT is iiot when the seas cume pounding over the bow-n thiit the cap- 
tain's face lengihons. Even when it is necessary to keep thci 
passeiigera below, aud tho Bpray is carrind aa high as the fore- 
top, hia oontidence in his ship in unabated. His spirits do nut fall 
with the barometer, and thongli the uloiids hang h)w, and the air ia 
filled with stinging moistnre flying like sleet fi-om the hiasiug sea- 
even when boats are torn out of the davits, and iron bitts and venti- 
lators are snapped from tlieir ftiatenings like pipestems, he has no 
misgiving as to the ability of the ship to weather the gnle, or the 
fiercest hurricane that can blow. 

Give him an open sea, without haze, or fog, or snow, and neither 
wind nor wave can alai-m him. He knows very well, as all who are 
experienced in such matters do, that the modem steamerK of the 
great Atlantic lines are so carefully constructed, and of such strength, 
that the foundering of one of them through stress of weather alone 
18 well-nigh inconceivable. 
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Silt when a ing desceiids, thoD it is that his face and 
fhiiuge, aud he who has been tht? most aocinlile and gayest of nif ii 
suddenly Incomes the most anxious aud taciturn. His seat at the 
hea<l uf th<] table is vacant ; look for him aud you will not find him, 
as in fair weather, diverting groups of girls tui^keil up in steamer, 
chairs on the promenade-deek, but pacing the bridge aud ptiffiug a 
cigar which ajiparently has not been allowed to go out since it was 
lighted as the big ship backed fnim her wharf into the North River. 

Wherever and whenever it occurs, fog is a source of danger from 
which neither pradence nor skill can ^narantue immunity ; and 
whether the ship is slowed down or going at full speed, there is 
cause for fear while this gray blindness battles the eyes. With 
plenty of sea-room the dauger is least, and it increases uear laud, 
especially where the coast is wild and broken, like that of Ireland 
and Wales, and where there are many vessels as well as i-ocks to be 
passed. 

Probably the captain dreads but one thing more than a fog which 
comes down when he i» mnkiiig laad. When he can see the familiar 
lights and promontories, he cau verify the position of the ship and 
(rheck his daily observations of the sun. Theu it is jilaiu sailing into 
port. But when the strongest tight is qnenche<l and every well- 
known landmark is hidden, and he has to feel his way with only the 
compass aud the soiintUng machiue to guide him. the consciousness 
tliat a slight divergeiic*! from the prt>per courne may lead to disastei', 
keeps him ou the pins aud needles of anxiety, aud sears his brain to 
constant wakefulness, as with a branding iron. 

A startling experience may be recalled: 

Tile ship had swept down from the "nor'ard" like an arrow fol- 
lowing the curve of its own bow. and it was promised that we should 
Bee land early in the afteniiHin aud reach Queeustown soou after sun- 
down. The weather could not have l«'en Ix-tter; it was clear and 
mild, antl the air, the water, and the sky were tinged with the silvery 
pinks and grays which often appear, like mother-of-pearl, in the at- 
mospheric effects of that southern coast. Flocks of birds were rest- 
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ing on the surface of the culm sea and wheeling aroimd the ship, the 
(^lls swingeing within arm's length of the pusseugera leaning iigainst 
the rail. We steamed in among a fleet of hshiug-boats with red sails 
— L-lose enough to heai' the greetings of the men, and these voices 
made the assurance of land donbly sure. 

Then it was whispered that laud could be seen, and the seaiThers 
swept the eastern horizon with their glasses to find it. They made 
many miBtakes about it, and explored the clouds, deluding them- 
selves with the idea that forms of rosy vapor were the Kerry Moun- 
tains. They insisted npon it, but presently the coast defined itself 
to a certainty, coming out of the distance in bold masses of peak 
and precipice, fringed with a line of snrf. 

The captain was in his gayest mood. The baggage of the pas- 
Bengers for Queenstown was whijiped out of the hold by the steam 
winch 'and piled up on the main deck, and they themselves were 
smartly dressed to go ashore. Already fai-ewells were spoken and 
reunions planned. We could see the black-fanged pyramids of the 
Blaskets, and the mountain (xmud sweep of Bantry Bay. Fastnet 
would soon be visible over the starboard bow — perhaps the men in 
the foretop could already see it^and a little to the uorthwaitl of 
that lay Brow Head, whence in an hour or so our safe anival would 
be flashed in an instant tinder the capricious sea which we hail just 
crossed. 

These were our anticipations, but they were not fulfilled. The 
strong, piercing light of Fastnet did not reach us that night, nor 
any glimpse of the splendid beacons which blaze, each in its own 
distinctive way, for the guidance of the mariner along that Cliajinel. 
We were not seen from Brow Hea^l, and the passengers for Queens- 
town did not go ashore. 

The captain's manner changed again from its wonted gayety to 
severe silence. Before it was noticed on deck, those on the bridge 
discovered, rolling down the Channel, a reddish-brown fog, like a 
cloud from a battle-field, which swallowed everything in its path^ 
fishing-boats and all vessels in sight; mountains, cliffs, and surf; 
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every Uglit uml every landmaik. In halt aij hour it had enveloped 
us aud washed out with its sepia ull the pearly iridesceiice which 
had filiut-d the sea. Xothiug definite I'eiuaiued ; all became vague, 
spectral, curtailed- The heart of the ship seemed to cease beating, 
aud then could be heard only iu faiut throbs as the engine was 
sloweil downi. 

For the rest of the night everj'thing was dubious. The pas- 
seugiTs gathered in knots on the wet decks, talking in undertones. 
You could heiu' the swash of the l>ecalined sea along the sides of the 
sliip iu the intervals of the blasts of the foghorn, which pierced tl»e 
ear like n knife; it was only when that demon was raging that 
the other soimds which ha*l become familiar on Iward the ship were 
not more acute— the hum cjf the forced draft, the asthma of escaping 
steam, the voices on the bridge, and the whirr of the bell in thu 
engine-room. The bell had been silent since it rang out, " Tuni 
aliead, full speed ! " when the pilot was picked up by tlie station 
boat oS Sandy Hook, but now tlio hand which recorded its messngi;w 
wiw (.■oiistantly going from aide to side of the cloi'k-faced dial. At 
every stroke a. fresh upprelieusiou thrilled nloug the deck ami im- 
aginary sliapes l(K)mod up in tho fog, the nmiors were wihl and 
contrail ictory, no sooner spoken than discredited. See that blur of 
yellow ahead! That must be a light— Queenstown, perhaps, aud 
the tender coming alongside. Yes, the bell has rung "Stop her!" 
Half of the passengers can see the blur of yellow, half are not quite 
certain — all are mistaken: the light bums only in their imagina- 
tions. Then they see the sails of & ship blotted on the fog; they 
hear bells and whistles ; they listeft for confirmatiou from the 
bridge. Little - wonder that they are (wufnsed : tho engine-room 
bell tells a different storj- every few minut«s — now " Aheml ! " theu 
"Astera!" now "Full speed!" then "Dead slow!" Again the 
ougiue stops altogether; in a minute or two the chumings of th« 
screw, sweeping toward the bow instead of in the wake, show that 
the ship is backing, and the fear of reefs, of collision, of nmuing 
asb<]re, dw^pons the silence of the anxious groups along the rail. 
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The escaping stenm roars out of tlio copper-pipes riveted to the 
funnel; louder and sbiiller the ■whistle drives its warning through 
the obscurity which surrounds ns. Then we move " Ahead 1 " once 
inoi-e, and at midnight all hope o( seeing Queenstown is abandoned. 
The passengers I'eti-eat to their cabins, and the decks are left to the 
sailors and the officers, who come in and out of the ghostly atmos- 
phere — their oil-skins dripping with moisture and shining moment- 
arily in the lamp-light. Never for an instant does the captain leave 
the briilge i his cigar feeds its bluish wreaths to the fog ; he watches 
the glowing face of the compass, and listens to the cry of tlie men 
who are working the sounding machine. 

So the gi-eat ship creeps up the Channel. Once in a while an 
answering blast is borne over the water, a bell is heard tolling afar, 
but never a thing is in sight. It is a weary night for the captain, 
but in the morning all is clear ; we are off Holyhead ; the pulse of 
the engine has recovered its regularity \ the faces of the passengers 
are beaming, and Snowdou is visible over the starboard bow, liiled 
up in white vapor. 

The navigation of the Channel in foggy weather can never be free 
from danger, and more fine steamers of the great transatlantic lin^s 
have been lost between Fastnet and Liverpool through fogs than 
.through any other cause. It was only last summer that the City of 

ime ran iu a dense fog against Fastnet itself — that perilous, shore- 
tees, hom-sliaped rock which stands in the direct pathway of all in- 
going and outgoing ships — and barely escaped destruction. A few 
years earlier, when the Cimarder Am-onia was approaching land in a 
fog, the passengers who were smoking their after-dinner cigars sud- 
denly saw looming above them, and above the topmasts, the cliffs 
which were supposed to be many miles away. The captain was far 
out of his reckoning, but was going so slowly that he was able to 
back into the Channel with slight damage. A similar accident to 
this happened to the Wliite Star steamer Baltic when she was pro- 
ceeding up the Channel to Liverpool. 

One of the most brilliant lights in the Channel is that of the 
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intli Stodi, which lies wider the flank of the moantiutioiis pi«cini< 
t Holyhead The Stack in an e^p of rock, much higher and much 
bolder than Fastuet 
which has beoumc de- 
tached from the main, 
land, and its apex is 
crowned with the white 
tower and crouching- 
buildings of the light- 
house beepers. The 
sea is eating it away, 
and has already scoop- 
ed oat a vast cavern 
which they call tho 
^^ Pailiaiaeut Hall. It is 

1 ^ JZ ^- ^^^E/ V .f^' -dT^ wider and loftier than 

— ' * ' ,. any chamber at West- 

minster, and there is 
more jnstification for 
^^:r^ its name in the babble 

•* of the sea-binls flitting- 

its dimensions. From 
foot of it to the low, white wall which encircles the light, it is a 
I Hbeer precipice of dark, exfoliating rock, forbidding and Iiopeleas, 
without a rc«tiug-plafo for any living thing lees secure than tLe binis 
^^jrUioh cluHtor like beuiln on a sti-iiig upon the edges of tlie shalp. The 
^^HM frets itself around it and gargles in the cavern; hs^lges and reefs 
^^H^t ou it. All vessels aim to give it a wide berth, and usually keep 
l^^at such a distance that a glass has to be used to discover its destruc- 
tive points. To Hiiy " ashore at South Stack " is as good as to sny a 
"t>tal wreck." There is hardly one chance in a hundred that tho 
luckless ship which strikes here will live. 

The Baltic was feeling her way up the Channel, and was h 




TUB BALTIC'S KSCAPH. 



195 



posed to be two or three miles off-shore. The creaniiug of the 
breakers, flowing and dissolving over the ledges like xiuffa of steam, 
gave the first hint of danger, and before the warning was of avail, the 
dark shape, darker than the fog, sprang upon the dimmed vision of 
those on de^k — a precipice that seemed to be toppling over them. 
" Good God ! It is the Honth Htaek ! " a voice cried out, and there 
was no thought but of doom. The bells in the engine-njom and 
wheel-house pealed, and the reversal of the screw sent the lather- 
inga surging toward the bow. A moment of panic among the pas- 
sengers ; a scurrying of fignres on the briilge : the resonant, pistol- 
like snap of bending iron 
plates; a sudden resistance 
to progress suddenly with- 
drawn — a confusion of ideas, 
a murmur of relief, compara- 
tive tranquillity again. The 
himdredth chance was in fa- 
vor of the Bidtic, and back- 
ing into deep water, she 
proceeded on her way to Liv- 
erpool. 

The three accidents de- 
scribed were without serious 
consequences, but in most 
cases the same difficulty of 
fog and mistaken reckoning 
ends iu disaster. No less 
than five large steamera of 
the Guion line have been 
wrecked between Fastnet and ^^ 

Liveqiool — the Chicago, the 

Colorailo, the Montana, the Dakota, and the Iilaho — representing a 
value of fully two and a half million dollars, without cargo. The 
Cunard line lost the Tripoli on tho Irish coast, north of Queenstown, 
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aud the City of New York (the tirst lumaii sliiji of that name) came tifl 
{jrJef on Dauufs Itock. near Roclie's Point. Tho City of Brussels, o9 
tile same line, bad neatly completed her voyage and wa« lying off thcH 
Liverpool bar, waiting for the weather to clear, tlie captain actiiun 
with the utmost prudence, whtsu an insuHicieiitly manned and baJIyfl 
maiiaf^ed steamer, the Kirhy Hall, ran her down and sank her. AoJ 
coimt is taken here only of the passL'uger steamers of the well-knowal 
lines; the reconl would be much expanded if it included the disasJ 
ters to freight lines, and to those uncared-for ocean tramps whickv 
when tliey go down oft«n yield a. better profit to thoir uiiscrupuloaafl 
owners, through insurance money, than they do by carrying cargMn 
while afloat. I 

From 1838, when the Siriua crossed the ocean, till 1879, one hnnM 
dred and forty -four steamers, counting all classes, were lost in the! 
transatlantic trade. The tirst was the President, which disappearedd 
mysteriously in 18il. During the thirteen years foUowint;: only onefl 
life w;is lost by the wreck of an Atlantic steamer, that steamer beiogfl 
thu CuDai'der CohimbiA, which went ashore in 1813. In 1854, hov^ 
ever, the City of Glasgow sailed with about four himdred and eightjA 
souls on board, and wiis never seen or heanl from again : and in thflfl 
same year tho Collins line steamer Arctic, one of the fastest ao^H 
finest vessels then afloat, was sunk in collision with the steamMM 
Vesta during a dense fog, off Cape Race, and five hundred an^H 
sixty-two persons perished. Two years later the Pacific, of the samefl 
line, went to sea with one humlred imd eighty-six persons on boardj 
and was never heonl from again. Between 1857 and 1864 the MlnirB 
line lost no fewer than nine steamers. In 1858 the Hamburg-Ameri- 
oui steamer Austria was burned at sea, with a loss of four hundred 
and seventy -one lives ; in 1870 the City of Boston left port with over 
two hundred persons on board, never more to lie heanl fri>m. On a 
dark night in April, 1873, the White Star steamer Atlantic ran 
ashore near Sambro. and five hundred and sixty lives were lost- 
some by drowning and some by freezing in the rigging into which 
thoy had scrambled, or upon the icebound Bhoro upon which they 
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were cast. Note must be made also of th(! wTeck of tlip Gfimim 
steamer Schiller on the Scilly Kocks, by which two hundred liTea 
were lost ; of the ruunius ashore in the Noi-th Sea of the North Ger- , 
man Lloyd steamier IVntseli- 
land, by which onu hiiudred 
and fifty -seVL' 11 lives were lost; 
of the sinking through colli- 
sion of the Hamburg- American 
steamer Pomerunia, by which 
over fifty lives were lost : of a 
similar disaster to the Oim- 
bria, of the same line, by which 
eighty -four were lost; and of 
yet another collision, which 
sent the beautiful Ville du 
Havre, of the French line, to 
the bottom of the English 
Cliannel, with two hundred and 
thirty of her passengei-a and 
crew. 

Of the one hundred and 

Lighlhguii, Allintie Clly. N. i, 

forty - four vessels lost up to 

1879, more than one-half were wrecked. Twenty-four never reached 
the ports for which they sailed, their fate still being nnknown ; ten 
were burned at sea ; eight were sunk in collisions, and three were 
sunk by ice. 

Since 1879, the moat memorable disasters, besides those already 
referred to, have been the burning at sea of the Egypt, of the Na- 
tional line, and the City of Montreal, of the Inman line, both with- 
out loss of life ; the stranding: of the State of Virginia, of the State 
line, on the quicksands of Sable Island, which quickly entomlied 
her ; the sinking of the State of Florida, of the same line, by cotli- 
with a sailing ship; the disappearance of the National line 
steamer Erin, which is supposed to have foundered at sea : and the 
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Binkiag of the magnificent Cuuarder Oregon in collision with a coal 
schooner, off Firo Islimil. 

No line in existence has been wholly free from calamity ; no line 
in existence has not at least one page in its history to toll of ans- 
ions crowds besieging: its wharves and offices for news of a ship that 
has never come in. 

One speculates in vain as to the end of those ships which, sailing 
from port in a seaworthy condition, have disappeared without leav- 
ing a survivor to record their fate. Was it fire that consumed, or iee 
that crushed, or seas that swallowed them t It may have been colli- 
sion in a fog, or an explosion of the boilers, or the collapse of the 
engine, or the bursting on board of some tremendous wave from 
which recovery has been impossible, Possibly boats and i-aits have 
been lowered, and when the nliip herself has sunk, there has still 
been hope of reaching laud; days of buffering; glimpses of passing 
fthipa that have failed to see ; agony spun out, and death at the end. 
For all the patient waiting and listening of those ashore no whisper 
ot the secret has come, and no fuller aoeouut can be WTitteu than the 
word " missing." 

The region of fogs on the Atlantic is also the region of ice ; fog 
and ice together are a greater source of peril than fog alone is, e%'en 
when a ship is making land. Under the latter condition there is the 
chance of hearing the warning voice of the " sjTen," the reverberation 
of the signal gun, or the tolling ot the fog-bell ; steam " syrens," 
guns, or explosives of some kind, and bells, are all used as auxiliaries 
to the lighthouses in overcoming, through the medium of sound, the 
difiicolties which fog opposes against the transmission of light. 
The sounding machine comes into play, and by registering the depth 
of water, and bearing testimony to the character of the bottom, 
affonls fuiiher protection to tlie navigator. But the shoals and isl- 
ands of ice, which, with their otitreaching, submerged spurs, come 
drifting down from the Arctic into the track ot the transatlantic 
dteamors, are unprovided with anything which might tell the ship 
bearing upon them in thick weather of their proximity. Souietimea 
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they may be tletoctetl by tho eolio from the whistle or fog-hom, and 
by the rapid loweiing of the temperature of the water in tlieir vicin- 
ity. These signs cannot be always counted on, however. The whis- 
tle may be going every twenty or thirty seconds, and the quarter- 
master i>osted to the leeward with 
the little canvas bag and the thur- 
mometer witb whi(;h the eeit is teetiil 
for temperature ; all due precaution 
may be taken, and yet no wamini; 
come of the ice that is ahead. Ou :l 
clear night a berg rising above tlii.' 
horizon will have the effulgence of a 
star; on a clear day it will notch tli-' 
horizon with its dazzling whitenei^s . 
in a fog it looms up in the gray like ii 
shadow upon a shadow, and is invisi- 
ble till the ship is close upon it. |~ 

The Hydrographic Bureau at :..- . 
"Washington, which is in many ways j 
useful iu transatlantic navigation, is- ^ g^n ^ 

sues a series of charts of an area of 

ocean reaching oastwai'd fi-om Newfoundland. There are twelve of 
them, one for each month of the year, and they differ only in cer- 
tain pencillings which vary from month to month. Let us examine 
the set issued for a recent year. In the chart tor January five little 
pyramids are clustered together iu the sea, with a sixth to the Jjorth 
of them ; in February the pyramidal little figures can be counted by 
the score, surrounded by zigzag lines — they look like an encamp- 
ment ; in March the zig-zag lines have disappeai'ed, and the tents, 
so to speak, are more scattered ; in April they are much the same as 
in March, but in May they have increased enormously and can be 
counted by the hundred, reaching from the far north to over a hun- 
dred miles southwai'd of the Grand Banks. In June they are fewer, 
and in July fewer still. In August only about twenty are visible ; 
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ill September not more than ton ; in October two, in November one, 
and in December two. The zig-zag lines disappeiU' eailier thun th« 
pynvmids; the former represent lieldice, the latter icebergs; and 
thus it is seen that diuing; one year there was not a single month in 
which the transatlantic route was entirely free from danger from 
those sources. In 1882 the bergs appeared in Febrauiy and disap- 
peared in August ; February, Miu-ch, and April are the months for 
their aiipearance, and they often linger till October or November. 

Field-iee has its source in the Arctic basin and along the coasts 
of Labrador and Newfoundland, ajid is carried south either by the 
current from the Arctic or that from East Greenland. Fully eighty 
per cent, of the bergs have their origin in West Greenland, and 
most of them are fragments of glaciers, bi-okeu off in a process 
known as " calving," as the gla*uers slide into the deep water idoug- 
shore. Thousands are thus set adrift each year, and once ailrift they 
begin their journey southward. Only u small proportion of thi; 
whole numl«3r ever reach the track of the steamers ; some ground In 
the Arctic basin and break up in the frigid Zone, to which they prop- 
erly belong : they are very fragile, and the concussion of a gunshot 
is occasionally sufficient to shatter thera ; some are borne across 
from Greenland to Labrador, and lodge thero until they dis.solve. or 
cmmble to pieces with the noise of thunder. The journey of those 
that escape disintegration in the north is slow. If they diifted di- 
rectly south and met with no obstnictions, they would be four or 
five mouths in reaching the transatlantic routes; and Iming liberated 
in July and August they would consequently beset the path of the 
steamers in Dceemlwr and Januarj", Few of them, however, are not 
delayed, and most of tlicm have boon adrift at least a year from the 
time of "calving" before they arrive south enough to troulde the 
steamers. Some are several years in making the journey ; thoy aro 
held for a season in a shallow; locked up during the Arctic winter ; 
released with the return of summer ; caught again for another win- 
ter, aud when once ogaiu liberated, retarded in their southward 
course by the uoccBsity of ploughing through the tleld-ice before 
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tliem. Not only are there wide Tariations in the date of the appeur- 
ance and disappearance of tlie berga in the transatlantic routes 
from yeai- to year, bat in differuut years they reach a <Ufferent Bunth- 
em limit. It is this variability which causes miscliief. If their 
movements were alwaya the same, it would be easy for the captain 
to chooBB a course which would avoid them, but a coui-we which may 
be entirely safe one year ia often beset the nest season by laige 
quantities of ice, both in the forms of berga and of field-ice. 

The list of calamities from ice is a long one. It waa only a few 
yeara ago that tlie Arizona, when going full speed, crashed into a 
berg and stove in her bows. From her stem to a point about thirty 
feet aft nothing remained of her but a tangle of shapeless iron, and 
that she did not sink immediately was due to the smoothness of the 
sea and the strength of her forward bulkhead, which withstood the 
pressure of the water and enabled her to reach St. Johns, Newfound- 
land. In the records of the Hydrographic Office it appears that, 
from 1882 to 1890, thirty-sis steamers were more or less injured by 
ice in the North Atlantic, though some of these were freighting and 
coastwise vessels, and not of the class to which this article particu- 
larly refers ; and the commonest explanation offered of the fate of 
the missing ships is collision with ice in fog or in the darkness of 
night. 

Having come to this point, the reader is probably of the opinion 
that the heading of this chapter is a mistake, but the reverse of the 
picture has yet to be shown. Notwithstanding all the peril from fog 
and ice, and from the fury of cyclones and hurricanes, the steamers 
of the transatlantic lines are so staunchly built and so capably han- 
dled, that a man is less likely to meet with accidents on board one of 
them than he would be in walking the streets of a crowded city. 
Never before have so many passeng:er8 been carried as are carried 
now. The ships that were regaided as leviathans fifteen or sixteen 
years ago are as yachts compared with more recent atlditions to the 
various fleets. Scarcely more than ten years have elapsed since six- 
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teen knots was tbe maximum spt'ed : now it ia twenty knots, with 
the certainty of an almost immediate increase to twenty-oue or 
twenty-two knots. The tonnage has becm increaaed within the same 
perioil from a maximum of fivu thousand to ten thousand iive hun- 
dred, and while ten years lifjo two hnudred cabin passengiTS were aa 
many as any steamer couhl accommodate with a reasonable degree of 
comfort ou one voyage, it is uot uncommon now to find over five 
hundred as the complement of one steiuner. When steamui-a of six- 
teen and seventeen knots wei-e built, it was said that they were too 
large and too fast, and that tliey would surely come to grrief. but ex- 
perience has proved them ti> be as safe a« any. In fact, those wlio 
are best qualified to know, doclaje that the uugTuentatiou of speed 
promotes safety. 

This point was fully discussed by the captains of the principal 
linos not long ago, and the opinions expressed wore almost unaui- 
monsly in favor of the faster ships. They not only diminish the 
periocl of exposure to such dangers us there may be in the trausat- 
laiitic voyage, but Ii-om tlie superior power of their engines and boil- 
ers they are better fitted tor overcoming those dangers. They are 
able to escape from areas of fog and storm sooner than slower ves- 
sels, and are more easily handled in thick and in heavy weather. 
Prom the rapidity with which they can be manoeuvred, they can 
avoid eolliaiona which wonhl be inevitable under some conditions 
with slower ships J if a (X)lIisiou becomes unavoidable their impetus 
enables them to cut the obstructing vi!ssel in two with cumparativelj' 
little injury tt» themselves. 

It is not conceivable that the element of danger can ever he 
wholly eliminated from the navigation of the Atlantic, but notwith- 
standing the extent and difficulty of the traffie, and the size and 
speed of the ships, which, fl.ving to and fro in all kinds of weather, 
arrive in port at all seasons with a promptucsB and regularity quite 
equal to that of express trains on land, the number of accidents in 
proportion to the number of pa.'wengers is constantly diminishing. 
More cabin passengers are eiuricd from New York to European 
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ports in one summer uow tlinu were carried in the wliole of the fiist 
quarter of a century of steam navigation on tkia ocean -, bnt while tho 
latter period was full of tiisaaters, such as the losa of tho Arctic with 
four hnndi-ed and sixty -two 
lives, and the loss of the Aus 
tria, with four huudied and 
seventy one liveB, we now see 
hundreds of thousands of pas- 
sengers crossing, with a sense 
of security wiiich a remarka- 
ble record of immunity from 
accident fully justifies. 

The improvements in the 
character of the accommoda- 
tions have not been greater 
than the improvements de- 
signed to reduce the dangers 
of the transatlantic trip to a 
minimum; they are found in 
the stnieture of the bulla, the 
engines, and the boilei-s ; in 

the apparatus of navigation ; in the numbers and discipline of the 
crews, and in the appliances for life-saving, such as rafts and life-boats. 
The old ships of twenty years iind more ago were built on the lines of 
Bailing vessels, and a poop extended with scarcely a break from the 
fo'c's'le to the quarter-deck. When a sea came on board it was held as 
in a sluice between the high bulwarks and the poop, swashing fore and 
aft with the pitch of the ship, until it drained off through the scup- 
pers. Most of tho state-rooms were then situated below the main 
deck, and after such a sea they were likely to be flooded; many old 
passengers will remember how frequent an occurrence it was to find 
their cabins inundated. This was the least mischief it <lid, and when 
several seas were shipped in rapid succession, the vessel was in dan- 
ger of foundering. The modern steamer is much better protected 
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frum inconiing seas, and the maiu deck is completely covered in-, 
instead of the bulwarks there is a simple rail itnd nettiug, luid any 
water shipped flows overboard as quickly as it cornea on board. 

But the greatest improvement of all in the direction of safety is 
the system of bulkheads and double bottoms intro<lnced by tho 
builders of tlie City of Now York and the City of Paris. For niiuiy 
years past it has been the custom to divide all steamers by trans- 
verse bulkhea<ls into so-called wjiter-tifrbt compartments, the pur- 
pose of which is to increase their buoyancy and stability iu case of 
collision. The Etniria, the Umbria, the Britannic, the Germanic, 
and the Arizona have nine eompartments each. Excellent as the 
theory is, the feeling of everj'body acquainted with the subject has 
been distrustful of the manner of its application, tho chief objection 
being the inadequacy of the number of subdivisions. Sometimes, 
as vrhen tho Arizona ran into the icebei^. the bnlkbeatls have saved 
the ship, but in other cases they have been of little or no use, as in 
the case of the Orcgim. The Oregon was divided into ten compart- 
ments, but she sank in a few h()urB after her colUaioo with a coal 
schooner off Pire Island light. The compartmeuts have invariably 
^proved useless when tho ship has l)6en struck amidships with suffi- 
F dent foi-ce to open her engine and boilera to the sea, though when 
the weather has been calm and the injury foi-ward or astern, they 
have kept her afloat. 

The insufficiency of their rnimbor in proportion to the size of tho 
ships has not Vn-en their only defect, moi'eovcr. In order to give an 
unobstructed pnssiige along the decks it has been the custom to cut 
doors ill the bulkheads, and it has frequently happened that in the 
confusion following a collision these have hufm left open, allowing 
the sea to rush from compartm<?iit to compartment, either because 
they were forgotten or because they refused to work. 

In the newest typo of ship, ils represented by the City of Paris 
and the City of New York, there are no fewer than twenty water- 
tight compartments separated by solid transverse bulkheads, whicli 
rise from the keel to the saloon deck, eighteen feet above the water> 
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line, anil which have no doors or openings of any kind whatever. A 
few feet from the Btem there ia a collision biilkliead of extraordinary 
Htrength to protect the ship, should she run " how-on " against any 
obstacle — a reef, a derelict, or a vessel attempting' to cross her path ; 
next, ait of this come three compartments for steerage passengers or 
cargo 1 then two compiu'tments for saloon passengers ; then four 
compartments for boilers, coal bunkers, kitchens, and machinery ; 
two more for saloon passengers ; one for secoud-cabin paeseugers, 
and two, those farthest aft of all, for steerage passengers or cargo. 
Each compartment is thus isolated, and only by a blow in the line of 
the dividing bulkhead could two compartments be flooded at once ; 
the bulkheads also serve in ease of fire to prevent the flames from 
spreading. 

Still another safeguard becomes possible through the adoption of 
the twin screw. The propellers are worked by two complete and 
entirely independent sets of boilers and engines, and these ai'e sep- 
tirated by a longitudinal bulkhead in adiHtion to the transverse bulk- 
hea<ls already described. In a single-screw ship this longitudinal 
bulkheml is impossible, and the space in which her engine and boil- 
ers are situated is her most vulnerable point ; if she is stmck there 
with sufficient force to make a fissure large enough to admit any con- 
siderable quantity of water, nothing will save her from sinking. In 
the case of the twin-screw ship, however, we have had the best of 
evidence, within the past two years, that with one of her engine- 
rooms flooded and open to the sea, she will still float iuid be nav- 
igable. 

For many years past the value of the twin screw has been de- 
Imted by the biuldei-s, the managei-s, the captains, and the engineers 
of the great transatlantic lines, to whom it did not commend itself 
so readily as to the Admiralty. It was adopted for war-ships several 
years liefora any of the well-known passenger lines ventured to use 
it, and its first appearance in this service was in the City of New 
York, four yeare ago. Hince then it has l>een adoptctl by the ^VTiite 
Star and the Hamburg-American lines, and though the North Ger- 
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mail Lloyd has not yet applied it to tlio recent accessions to its fleet, 
its ailvantftpefi over the sickle screw for passenger vessels, as well as 




for war-ships, are more frenerally conceded now than ever btifoie. 
The Admiralty ndoptt-d it for the security it afforded, and for its 
Biiptirior caiJa<;ity for rapid miWKBuvring'. Another feature which 
recotuuieiidit it is that, shouhl one of the two sets of encnnes become 
diuabUtd from the brciikius' t'f tlie shaft, or any other cause, tlie op. 
jwwite enfriue would \m equal to taking' the ship into port; while a 
similar iw'cideut on a sinjrle-acrew ship would compel her to make 
port under sail (a very difficult feat with the modern type of ocean 
steaineru), or to wait for another steamer to tahe her in tow. 

T'litil ({uite recently, the breaking of the shaft was more freqaent 
than any other kind of iK'cideut to the transatlantic steamers. When, 
perhaps, the ship was Hailiufr alongr at full speed, a jar would come 
and Khake her from end to end, aa thouf^ti a rock or a submerged 
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wreck had been struck. The engine would mttle and the soils flap 
loostily iti the wind, iind the familiar tremor of propulsion change to 
a softer heayiufr motion, like that of a sailing vessel. ^Vhen the 
accidont occuri-ed in darkness and a gale, it was more alarming than 
in daylight and a calm sua. After a few minutes of imccrtaiuty the 
news would fly that the shaft wau broken, and that the captain and 
the chief engineer were consulting in the eugine-rooui. Then would 
come daySj and sometimes weeks, of ib'ifting, with a conespondiug 
and ever-increasing alimn on shore sis thti ship hcciime overdue. 
Under favorable circumstances sonio hejulway could be made with 
sails, and occasionally the disabled vessel reached port without 
assistance. Oftener, however, she would drift helplessly in the va- 
cant sea until she was sighted by another steamer powerful enough 
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to tow her. Left to herself, she was in danger of falling into the 
trough of the sea and foundering, and ueai- land she was exposed to 
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the perils of a strong t-iuTeiit and a lee-shore. AjTiving in port, a 
clftim for salvage was sure to be presented against her, and iu some 
instances the amount awarded was as much as thirty thousand 
pounds. 

A broken shaft is still a disa^eeable possibility, but If one of the 
two shafts in a twinscrew ship breaks, the other, as with the engines, 
remains to avert complete disablement. 

An ingenioiiH device has lately been patented to prevent a repe- 
tition of one of the most serious of recent disasters, which was 
caused by the wearing away of the braeket upon which rests the final 
bearing of the shaft. As this bracket is, in the largest ships, fully 
sixty feet from the stuffing-lxjx, a new tlaugcr is created from the tact 
that it is far outside the hull and out of sight of the engineers. The 
invention referred to consists simply of a couple of completely insu- 
lated wires, positive and negative, connected by a battery, an indi- 
cator, and an alarm-bell in the engine-room. The wires run under 
the shaft out through the stuffing -box, and through the casing which 
protects tlie shaft from the sea; then they enter tlie bracket, where 
they turn from the horizontal to the perpendicular, and terminate 
altout three -quart ere of an inch from the surface of the bearing. 
Should the surface wear away so as to imperil the shaft, the latter 
would instantly come iu contact with the ends of the wires, the insu- 
lation would l)e broken, the current closed, and the alarm liell rung. 
Then, of course, the engine would be stopped until eui examination 
could be made. 

Though it iiromotes safety and is winning favor, the twin screw 
has been api>lied so far only to the City of Paris, the City of New 
York, the Teutonic, the Majestic, the Columbia, the Normannia, the 
Fiirst Bismarck, and the AugUHta- Victoria. Credit for the infre- 
quency of broken shafts does not Iwlong wholly to this device, there- 
fore, but in a much laiger measure to the substitution of stoel for 
iron and other improvt'mcuts in the form and materials of the marine 
^engine. 

The City of New York and the City of Paris are also provided 





distribution is pluced in the bows. The number of officers and sea- 
men has besn augmented, bo that the staff of navigating officers now 
eomprisGS the captain, the chief officer, two second officei-a, two third 
officers, and two fouith officers. Great improvements have also been 
made in the mariner's compass and in the patent log and sounding 
machiue. The latter can be used when the ship is going at a high 
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rate of speed, aud it records iiot only the depth of water but the 
character of the bottom, wljicb is niiarly always a clue to the position 
of the ship when other signs fail. Had these instruments beeu less 
perfect, we could not have mtx^lo our way, with so little delay, pasiJ 




Fastiiet and np the Cliauuel to Holyheail, when the tog descended a 
we weru making bind. 

HtiU anotbrr improvement is in the material of which the propel 
lera are cast. In tbo new ships it is manganese bronze, which 1 
'nearly double the streuffth of atoel antVia practically unbreakable. 
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Sixteen or Beventeen years apo the princiiial lines began to adopt 
the system of " steam laiiea " originally sngrgeated by Professor M. F. 
Maury, as long ago as 1855 — that is, to prescribe definite courses for 
their steamers, bused on calculations as to probable areas of fog and 
ice. In following these fixed coui'ses the steamers pass each other at 
an hour and a point on the ocean which can be foretold almost to a 
certainty, and should one of them meet with an accident, there is 
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every probability that succor will reach her through one of her com- 
panion ships. 

So keen is tlie rivalry between the various lines, and so much 
does their success depend on a reputation for safety, that self- 
interest, in the absence of a higher motive, is sufficient to stimulate 
them to leave nothiug undone, in the construction and manning of 
their vessels, which may in any way be the means of averting dis- 
aster. In furtherance of their efforts, the British and American gov- 
ernments ujiite in giving them the most perfect system of lights, 
buoys, and fog-signals in the world. W'hen twenty or more miles at 
sea, the captain may discern the rays of the first light, and as ho 
nears port and enters the Channel, there are nearly as many beacons 
as lamp-posts in a city street. 

No testimony to the efliciency of the transatlantic service is more 
convincing than the record of 1890. The steamers were exposed, as 
they must be every year, to danglers fiom collision, from ice, from . 



216 SAFETY ON THE ATLANTIC. 

hurricanes, from drifting derelicts, on their way up and down the 
crowded Channel and through the shifting sands at the estuary of 
the Mersey ; they were constantly embaiTassed by fogs. Nearly two 
thousand trips were made from New York alone to various Eurox)ean 
ports ; about two hundred thousand cabin passengers were carried to 
and fro, in addition to nearly three hundred and seventy -two thou- 
sand immigrants who were landed at Castle Garden. This enormous 
traffic was conducted without accident, and no more comforting as- 
surance can be given than this of safety on the Atlantic. 




By JOHN tt GOULD. 

Revekde op the Ship's Caiioo— Amovkt or Freight Carried bt Expreab 
Stkamshifb— Ghosh Tonnagk of Impohtant Likes Rcnhibg from New Tore 
—The Mercuant Mauimc op the United States— The "Atlantic Lim- 
ited " — The Sea Post-ofitice — In the Specie Rooh— Enoruous RfiPitioKR- 
AToRs— The New Cuaks of " FnEioerERs'' — Large Carooeb asd Buall 
Coal Cosscmption— The Ocean "Tramp"— Advantaoeb of the " Wbale- 
BAtE "— Vehsels for Caruving Ghais— Fi^jatiso Elevatohb— The Fruit 
Bteaubhip- Tank Stramphipb for Carrying Oil— PEcrUARrriBSOFTHEUt 
CoNSTRirtTioN— The M01.ASBE8 Ship — Scenes on the PiERa when Steam- 
eniFs Are LoAmso^SrEAM Hoibtino Appabatiib—How The FitEmnT is 
Stowed— Coaling — The Loading op Cattle Ships — ''Cowboys of the Ska" 
— OcE.vs Tkappic tug Index of a Nation's Prospeuity. 

INTERESTING as the oceim fleet ie fi-om the point of view of the 
passenger who crosses the seas on business or pleaaui-e bent, 
the piirt that steiunships play in the commeree of tlie world is 
even more worthy of cousiileratiou. There is a vast region between 
decks and down in the lower hold of which the ordinary traTeller 
knows little. And yet the ship's cargo brings to the owners a large 
portion of their revenue, and makes possible the magnificent steam- 
ships of today. 

There are $500,000,000 invested in ocean-going steamships sailing 
from the port of New Tork alone ! The figures are appalling, yet 
they are a conservative estimate of the wealth intrusted to the mer- 
cies of the ocean. There are twenty -nine regular lines of steamships 
running between New York and European ports. Of these, eight 
lines run exjiress steamships, and twenty-three lines caiTy passengers 
and freight. The other six lines transport freight only, and there 
are still other lines nmning tn the West Indies, Central and South 
America, and our own Atlantic coast and Gulf ports. 

Seven steamship companies — the "HTiite Stat, Inman, Canard, 
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North Gcmum Lloyd. Hambarg-AmericHii, Goiou, and the French 
line— have the record-breakers. 

The Tentooic nnd the 3[ajestic of the niiite Star hoe, and the 
new French liner I« Toar»ne, are said to hare cost |2,0(MI,000 each. 
The City of Paris and the Citj- of New York, of the Tti mnn Une, and 
thv new Uatnboi^- American steamship Fiirst Bismarck are supposed 
to have cost considerably over $1,500,000 each. 

The White Star line steamships Majestic and Tentouic e«ch 
carry, in addition to their 1,3U0 pmisengers, some 3,500 tons of 
fn-ight. This line has in all ten steamships— six devote<l to passen- 
gers and freight, and foar to freight oxclnaively. 

The Inman line steamships City of Paris and City of Xew York car- 
ry 1,200 passengers each, and still have room for 2,700 tons of freight. 

The Cunorders Etniria and X'mbria have each accommodations 
for about X,6IK) passengers, and also take about 800 tons of freight. 

The North German Lloyd line has twelve express steamships in 
the Bi'rvice, with on average passenger capacity of 1,150 for all 
I classes. The freight (."apacity varies from 2,000 to 2,500 tons; the 
line bas three sailing tbiys each week. There are nine other steam- 
ships of the line sailing between this port, Baltimore, and Europe, 
making the total iiiimb<?r of their vessels twenty-oue. In October, 
1891, the line inaugurated a Mediterranuan semce. At all times 
there are eight of the express steamships belonging to this Hue at 
sea, and two are in port at Now York and two in the EuKipcan port. 

Tht! Hambnrg-American Packet Com]iany has four express steam- 
ghips, forming a weekly service from New York, and which is almost 
entirely devoted to tlio passeiiger business. These vessels each 
at^commotlate about 1,250 iiasseugi-rs of all classes. They have a 
Hmall freight caiiai-ity — from about 600 to 700 tons of light cargo 
being the limit. No perishable giwds aie taken. 

The Ouion Une steamships Alaska and Arizona have passenger 
accomuiodatious for 1,300 and 1,100, respectively, and their freight 
r capacity is about 2,000 toiiB. 

The Compaguie Geudrale Trausatlantiquc, or, as it is more Ere- 
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quently called, the French line, has six express steamships, with a 
freight capacity of 2,500 tons each, as well as accommodations for 
about 1,000 passengers. 

The Wilson line, with its thirty steamships, is one of the greatest 
freight carriers in the world. There are foui* distinct lines from New 
York, one running to Hull, one to Antwerp, one to Newcastle, and 
one to London. The latter is known as the Wilson-Hill line. The At- 
lantic fleet, flying the Wilson flag, has 114,000 gross tonnage. Some 
of the steamships of this line have passenger accommodations, but the 
company confines itself almost exclusively to the carrying of freight. 

The number and gross tonnage of steamships of the different lines 

are shown in the following table, the tonnage being from " Lloyd's 

Register : " 

Transatlantic Lines, 



Lines. 



Wilson 

North German Lloyd (12 direct and 9 calling at Baltimore) 

Hamburg- American (including Baltic line) 

Anchor (including MediteiTanean service) 

Netherlands (9 direct and 4 calling at Baltimore) 

National 

Sumner 

White Star 

Florio 



Number 

of Steam- 

Bblps. 



Red Star 

Fabre 

Mediterranean & New York S. S. Co. 

Inman 

Cunard 

French 

Allan 



Liverpool, Brazil & River Plate (Atlantic service) 

Guion 

Bristol City 

Beaver, during winter months 

Arrow 

Thingvalla 

Union (Sloman's) 

Marseilles 

Great Western S. S. Co 

Bordeaux 

White Cross 

Linha de Vapores Portuguezes , 

Insular Navigation Co 



30 

21 

19 

15 

13 

12 

12 

10 

9 

7 

7 

7 

6 

6 

6 

6 

6 

5 

5 

5 

5 

4 

4 

4 

4 

3 

2 

2 

1 



Total 

GroBs 

Tonnage. 

114,000 

111,585 
82,589 
63,083 
43,314 
54,062 
42,800 
58,162 
22,500 
33,959 
23,600 
15,000 
41,276 
40,253 
46,927 
23,738 
12,000 
22,651 
24,000 
17,500 
13,000 
11,985 
11,750 
12,000 
10,000 
6,000 
5,169 
3,777 
2,893 
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This list gives only the rcfjiiliir Hues engajjed in tfie freight and 
passenger buBiuess. besides wliicli there are the tank steamships, 
the tramp steamships, aud a laige number of vessels which call for 
orders from other iiorts, as well as steamships which are chartered 
for special freights, 

Ventral and South American. West Indian, and other Lines/rom 
New York: 



' Alias 

Bootb'a 

Bad Cross 

New York & Cuba S. S. Co 

Bed "D" 

Quebeoa 8. Co 

Hoyti Dntcli West iDdi&n Mail. . , 
Uuitcd Bt&les k Brazil S. S. Co. . 

Gompullia Ti'aiiatlaiiticB 

E»ni 

Union (Sloman's) 

0lTde(We3t Indian).. ,.. 

Wajdeira 

Trinidad 

Atlantic A Paeiflo 8. S. Co. 

Pacific Mail 

Wflssell's 

Liverpool, Brazil & Eirer Plate* 
Honduras A Central Ainericaa. . . 
Anchor (West Indian Service), . . 

Matyland. 

New York A Porto Rico B. S. Co. 





ToMI 






-bipF. 


Tooiage. 


12 


22,000 


10 


14,000 


10 


16.225 


9 


25,300 


6 


11.020 


e 


9,094 


6 


10.156 




ia.400 


5 


10.866 


5 


12.500 


i 


8.000 


i 


6,fiOO 


i 


4,500 


4 


4.000 


4 


9.904 


a 


8.600 


3 


4.500 


3 


7.600 




3,000 




3,077 


2 


6,000 


" 


2,000 



*Thete are several olher lines, like thu Liverpool, Braill k Elver Flal«, and John 
Horton'a Son, n-hioli usuallr Mnd out from four steamships a year to one a taonth. but 
wlilch are doing ver; little just now. owiug to the dlsorganiiod condition of trade In Itie 
Blver Plato reason, Beclprocit,v «lt1) Ilrnmil Is counted upon to IncreMe tlielr trade, 

Thar* Is one line of atvamnliliJs from Nt-w York direct to Indian, CliinesH, nnd Japan- 
•M porM by way of the Medilerruueaa 8iia and the Sunt (.'niial. It is operated hy Edward 
Perrr A Co.. and case oil formn llie bulk of Ilie trade. About one Te]ifie1 a moni' 
out, and tliis vessnl ho* a tonnage of about 3,000 gross. 

Carter. Hawle? k Co., ami (Sartor, Maey A Co.. liad during the year 1801 alwut 
SS stoamahlpi consl(;ued to tliera from Cliiiia and Japan, tlie tonnage of wtiich wm 
abont SU.IIUU gtmn. tiiiraid thute TeiaeU arc tua-ladeu, but on tha return trip tiie^ 
■M oauallj chartered bjr other Urmt for general cargo. 
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BcsidcB tlie regular lines there is a big fleet of tramp steamships. 
During the fiscal year ending -Tune 30, 1891, 136 of these steamships, 
with 102.85G net registered tonnage, ontered at the port of New York. 
This did not include the tramps who found their way here from 
AVest Indian and South American ports, or oui- own domestic porta, 
or those who may have ibifted in from provincial ports. Many for- 
eign tramps find their way to this port in ballast, seeking cargo, 
or for onlora. 

Aside from all these lines to foreign ports, there are our coastwiae 
steamships, operated by a dozen or more lines, prominent among 
them being the OKI Uominiou, tho Savannah, the Clyde, the Mal- 
lor>', tho Cromwell, the Morgan, the New York Steamship Company, 
and the Red Cross lines. 

The ocean steamship lines require an auxiliary fleet of harbor 
vessels as tendei-s to them. Of these, the most numerous are the 
tow-boats, or tugs, as they are popularly called. There are 375 tow- 
boats registered at New York, but fully 400 float on the waters in the 
vicijiity of the city. About 50 tow-boats have a gross tonnage of 
over 100 tons. Among the largest are the Amboy, of 272 tons, and 
the Lnckenback, an ocean tug, of 255 tons. Still larger than these 
are the Vanderbilt and Oswego, the side-wheelers which pull the 
long strings of canal-boats up and down the Hudson. The tow-boats 
are fitted ^vith powerful engines, and the facility with which one lit- 
tle tug will pull a ship many times her size, or a dozen canal-boats, 
is a marvel to the risitor from inland distiicts. The most powerful 
of these tugs have engines of 300 indicated horse-power, and of the 
type known as the fore-and-aft, or tandem. Two of these harbor 
tugs, the Amboy and the Karitan, both belonging to the Pennsyl- 
vania Railroad Company, have been operated with twin screws for 
twenty years at least. 

Less than twenty -five per cent, of the freight trade of the country 
is carried on by ships flying the Stars and Stripes. During the cal- 
endar year of 1890, 33,359 vessels engaged in foreign trade entered at 
the ports of the United States. Their total tonnage was 18,610,374. 
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I Teasels, to the nomber of 11,033. carrieii 4.3^774 tons of 
I ibe total amount, and foreign ships handled 14475.6O0 tons. The 
merchant ntarino cf the United States has a total tonnaee of 4.434,. 
497. The coastwise fleet has an a^^n^ate ttwaa^ ot 3,409.435 ; the 
forei^ trade. 928.062: and vessels rtgisHenag 87,000 t<nts are en- 
gaged in the cod and whale fishetiefl. Hie Teasels belonging to the 
port of N'ew York in IKM) were 1,976 aaOiiig' vessels, t^ 409,468 tons; 
1.0^ steam vtMsels. of 374,673 tons; 330 canal boats, of 23,709 tons : 
' and 671 barges, of 143.540 tons. 

The Toltune of the owan freight is enormons. Some idea of it 
can be gathered fiom the statistics of imports aztd exports issued by 
the United States GoTemment. Of cotton alone, the ^-ast qnaQtity 
of 2,907,308,000 {Kmnds was shipped frmn Americaii poiis dnring the 
fiscal year ending Jane 30, 1891. This is the largest quantity of cot. 
ton sent out of the country in any one year. The value of the cotton 
exported was $290,708,898, which is nearly half the Taloe of the snm 
total of the four leading agricultural prodncts. This amounted to 
$688,251,912. Sext to cotton, the most important ngricultaral pro- 
ducts exported were breadstuffs. including grain, which were valuttl 
at $127,668,092. Prc-isions, including meats and dairj- products, 
amounted to $31,696,234. It is worth noting that the total value of 
the exports of these five lending products was $15,263,951 in excess of 
the same proilncts in the previous year. The total value of esi>ort8 
and import** of merchandise, during the fiscal year ending June 30, 
1891, vffM $1,729,330,896, an increase of $82,191,803 over the pre^-ioos 
year, and of $241,797,869 since 1889. The foreign commerce of the 
United States for the year 1890 was the lai^est in the history of the 
coontry. Tlie movement of the viint quantities of agricultural prod- 
\ nets and nmiinfactured goods kept the ocean fleet busy. Forty per 
I cent, of the total exjiort trade of the United States goes from Ihe i»ort 
» of Nl'W York, During 1890 tlie export bnsinesa from the five principal 
ports was ii» follows: New York, $370,322,430 ; New Orlenua, $107,300,- 
687 1 Unltimorc. $73,967,796; Boston, $71J,3<14,!t55 i ami Philadelphia, 
$37,241,645. The total from all porta was $881,076,017. The importa 
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in 1890 amountetl to a total of $823,286,735, ont of which New York 
received 1527,497, 19 6, consiilorably over one-half. It might be noted 
in passing, that of the total amount of customs duties collected by 
the Government in 1890, 67.17 per cent, came from New York. 

Time is a great factor in ocean freight triinsportatiou, as well as 
in the passenger business. In tlie old days when the clipper ship 
was considered a perfect type of ocean travel, twenty days was a 
quick passage between New York and Liverpool, and when the Red 
Jacket made her famous trip in 13 days, 1 hour, and 25 minutes, the 
feat created as much excitement as the breaking of a record by an 
ocean greyhound does in these days of marine triumphs. The trip 
was made in 1854, and was an eastward one, the sailer logging 3,017 
miles from Sandy Hook to Liverpool. In the following year the 
clipper ship Mary Whitrejge ran from Baltimore to Liverpool in 
13 days and 7 hours ; she travelled 3,400 miles. Another remarkable 
trip was made by the Dreadnaught in 18R0. She sighted the Irish 
coast in 9 days and 17 hours after leaving New York ; but it t<K)k her 
three days longer to reach Liverpool. An instance showing the sail- 
ing quality of the old clipper ships occurred in 1864. The Adelaide, 
of the Williams & Guion line, while on her way down New York Bay, 
was passed by the steamship Sidon, of the Cunard line ; but the 
Adelaide arrived in the Mersey before the Sidon. having made the 
passage in 13 tlays and 8 hours. 

The clipper ship was the ocean greyhound of the Fifties. Her 
lines were those of a racer, her towering masts and broad expanse of 
canvas gave her the benefit of every breeze. She carried only the 
better class of freight in addition to her passengers, and it was not 
until some time after steamships had become an established fact that 
the passengers abandoned the clippei-s to the freight traffic. 

For a time the sailing vessels held their own as freight carriers, 
but the improvements in steamships of recent years have robbed 
them of the bulk of their trade. They still hold their owni for long 
sea voyages. There la a limit to the use of steam, and it is reached 
when the distance to be travelled makes the cost of coal and the 
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space it occupies greater thau the value of the cargo will warrant. 
Until some new motive power replaces steam, or steam is produced 
by the use of petroleum or otlier concentrated fuel, the clipper ship 
still baa an occupation, and the hearts of all old-time skippers will be 
gladdened by the sight of her white wings upon the seas. 

In 1850 a 1,400-toii Bailing vessel was considered a big ship, but 
some of the uew British four-masted steel ships sailing between 
Europe and America carry from 5,000 to 6,000 tous of cargo. 



Great as have been the changes in ocean transportation, still 
greater changes are pending. The transatlantic business shows the 
most marked changes. From the old time pocketship to the early 
typo of steamship was but the first step. Faster vessels were built, 
and the space devoted to cargo was encroached upon by enormous 
engines aud boilers, by big coal bunkers, and by large saloons and 
an increased number of state-rooms. The hulls changed from the 
bulging sides of the first types to the narrow, racing pattern oi 
to-day. Speed and the arraugements for the comfort of a large list 
of passengers robbed the vessels of their freight capacity, and now 
the freight of an ocean greyhound is a secondary consideration. 
This necessitated the creation of a distinct class, known as the 
freighter. 

The first railway cars having compartments for passengers, bag- 
gage, and fieight were changed t«) express trains, where speed and 
comfort are the Brat considerations, aud freight trains, where corrj'- 
ing capacity is the main object. In just the same manner, and tor 
the same reasons, the ocean traHic is undergoing changes. The day 
cannot be far distant when the passenger ships will take only pas- 
sengers, mails, specie, aud express packages. The best-infunned 
nautical mcu to-day declare that the progress of the last five yean, 
remarkable a& it has been, is but a circumstance compared with Uie 
possibilities of the futui-e. 

Th« ocean greyhound is simply an exponent of the times. What 
the limited express trains are ou luud, the racer is upon the sea — tllA 
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"Atlantic Limited." Expense is no object. The faster the ship, 
the greater the rush for passage in her. She is, of course, a Hoatiiig 
palace of magnificence, but speed is the main object, and speed is at 
times as important for certain classes of freight as it is for passen- 
gers. The hue and cry that steamship companies are endangering 
the lives of their passengers by ocean racing is pointed in the wrong 
direction. It is the public who are ti> blame, if blame it is to annihi- 
late time and space by the genius of man. The owners of these ves- 
sels spend millions to build ships, und then risk both their capital 
invested, and the reputation of their line for safety, in order to sat- 
isfy their patrons. People of the nineteenth century— Americans in 
particular— are in a hurry, and never stop to consider the enormous 
expense, the immense consumption of coal, the fearful and terrible 
strain on the tiremen and coal-passers down in the bowels of the 
great vessel. Everything is done with a rush. Lightning express 
trains across continents and racers upon the oceans are necessities 
of the day. 

The love of record-breaking is universal. The performance of the 
Majestic on August 5, 1891, thrilled the people of every nation. Her 
triumph of crossing the Atlantic in 5 days, 18 boura, and 8 minutes 
was echoed round the world. Hardly had the echoes died out when 
her sister-ship— twin in size and type — the Teutonic, came into New 
York Harbor with a better record still. It was 5 days, 16 honrs, and 
30 minutes, and the Teutonic was crowned " Queen of the Seaa." 

But for how long T 

The City of Paris held her record for upward of two years ; the 
Etruria and the Umbria each was the crack racer for a year ; but the 
Majestic only held the coveted place at the head of the Atlantic 
fleet for just two weeks. 

At the rate of increase of speed since 1880, when the Arizona waa 
champion, with a record of 7 days, 8 hours, and 8 minutes, we should 
have a five-day ship before many years, and perhaps eventually a 
four-day ship. At a 25-knot gait a steamship would cross from 
DauQt's Bock to Sandy Hook in 4 days and 15 hours. The Teutonic 
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averaged 20.349 knots for the eutire trip, and on ii ai-liour run she 
averaged over 21 knots. 

The success of th« IVhite Stai- ships is bound to have a marked 
effect upon the future of ocean navigation. The Cmiard Compauy 
has ah'eady contracted for the construction of two steamtihips which 
we promised to outdo any of the present greyhounds ; and rumor 
has it that the luman Hue is about to add two new vessels to its fleet, 
the plaus of which are now prepared, and it is espected that these 
now ships will go "one better." Should this promise be fulfilled, 
there is little doubt but that Europeans who visit Chicago's Colum- 
bian Fair in 1893 may cross the Atlantic in five days, or even less. 

The freight capacity of the ocean greyhound, however, is small 
compared with her gross tonnage. The engines, boiler, and coal 
bankers, and the space devoted to passengers, leave but littlo room 
for general cargo. Thus the gross tonnage of the Teutonic is 9,686, 
and her net tonnage 4,244, considerably less than half ; while the 
Cufic, a freight boat of the same tine, with a gross tonnage of 4,639, 
has a net tonnage of 3,055. The fast steamships tlierefore constitute 
the ocean express. They carry the mails, specie, and freights of a 
perishable nature, like meats and provisions, or of a character that 
requires speedy delivery. 

The mail is placed in a capacious compartment about 50 feet 
long, 15 feet wide, and 7 feet high, It is located on the lower orlop 
deck, forward of the forehatch, and is capable of holding alraut 1,000 
bags of mail. The bags for the dilTerent countries are separated in 
transit, and on arrival at Queuustown the mails are landed, provided 
there is time to catch the 12.30 a.m. special train, which is made up 
to connect with the mail-boat leaving Kingstown early the same 
morning for Holyhead. Should this coimectiou be missed, only the 
Irish and Scotch mails are lauded at Queenstomi. The other mails 
are landed at Liveqtool. 

To the steamship Trave In-longs the honor of having carried the 
largest European mail ever shipped from the port of New York, 
being 1,002 bugs, lu December, 1889. The largest Europeoji mail 
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ever received at the port of Nuw York waa 1,062 bags, brought Ijy the 
Servia in December, 1890. 

The system of eorting the mail» on hoard ship, which was re- 
ceotly inaugurated by the United States and Gennuu goveranienta, is 
a success. It is in operation on eight vessels of the North German 
Lloyd line and the four express ships of the Hamburg-Americau tine. 
This system is termed the " sea poat-oflice," and is similar to a poat- 
I office on land. The space required on board ship for the manipula- 

tion of the mails is equal to about three or four state-rooms. For 
each vessel the United States provides one official, aud Germany 
supplies another. The latter has an assistant. 

All disbursements are made at present by the German Govem- 
I ment, but at the end of the year the two governments divide the ex- 

U penses. On the eastern trip alt mails, except the newspaper mail, 

I are landed at Southampton. Only the German mail, and that for 

countries beyond Germany, is sorted. The British mail is put 
\ ashore imBorted. in the same manner that it is on the Britisli steam- 

ship lines. The sorting of the mail during the passage enables the 
packages for each coiintry to be forwarded direet from the uearent 
landing-poiut to their ultimate destination without delay. The sav- 
ing of time at New York City alone is from 4 to 6 hours, and for 
Pittsburg and for points west and south of that place, where an im- 
1 mediate repl.y is required, a saving of from 2i to 48 bout's is effected. 

I The day cannot be far ilistiint when all foreign mails will be sorted 

I at sea ; the system indeed has been in operation for many years on 

I the P. & O. ships sailing to India and Australia. 

I In these (layfi of heavy gold shipments, the specie-room on the 

' steamship is a very important institution. It is located in an out-of- 

the-way jjlace amidships, under the saloon. Few of the passengers 
I know of its existence, or of the vahiable treasure that is carried 

I across the ocean with them. The room varies slightly on different 

ships, but is usually about Ifi feet long, by 10 feet wide, and 8 feet 
high. It is constructed of steel plates one-quarter of an inch thick, 
I and strongly riveted together. The floor, the ceiling, and the walls ^^^^B 
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are all of steel [ilates. There is a heavy dour, also mode of steel. 
It is pTOvided with two English " Chubb " locks, a variety of com- 
bination lock that is said to be burglar-proof. The gold and silver 
_ __ _ _ _._-. is usually in bars, but 

ocfiisionally a quanti- 
ty of coin in bogs is 
rtliipped. This was the 
ciisf when the heavy 
sliipmeuts of gold 
\\ I'le made last spring. 
Till- Majestic is ered- 
iird with carrying the 
liirgest quantity, her 
strong box having 
$4,500,000 intrusted to 
it for safe keeping. 
in. 3P.G.. .oon. D. . rw.n|.. a,..,n.n.p Thc fast steomships 

ftre provided with enormous refrigerators for cairyitig dressed beef 
and mutton. The temperature is kept at about 30 degrees. Fruits, 
vegetables, butter, cheese, and bacon are shipped in large quantities 
in summer, and apples, oranges, oysters, and hops are sent over in 
the winter. Space is always reserved for the various European ex- 
press companies. 

Nest to the ocean greyhound comes a class of steamships requir- 
ing from 7 to 8 days to cross the Atlantic, and having accommodation 
for from 800 to 1,000 passengers of all classes, and from 2,000 to 
5,000 tons of freight. Both passenger and freight rates are slightly 
less than on the greyhounds, a preference being given to the latter 
at certain times, ncconUug to the condition of the market. The 
slower ships are patronized by people to whom the saving of a few 
dollars is an object, and by some who enjoy the ocean trip too much 
to be in a hurry about landing, and by others who imagine all sorts 
of dreadful things are going to hapt)en to the racers. The class of 
J Ireight cjirried varies but little from the faster ships, except that the 
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mails, specie, and express goods are usually lacking. Cotton, tobacco, 
and morcliandise, including manufactiu'ed goods and raacliinery, form 
tlie bulk of the general cargo. 

The nest grade of steainsliip is the new type, called the fi-eighter. 
It is the result of the tendency to build express ships, and its object 
is to accommodwte the freight which is crowded out by the speed re- 
quirements. These ships combine enormous freight capacity with a 
high rate of speed and minimum coal consumption. They have re- 
duced the time of freighters between New York and Liveriiool from 
16 to 10 days without matL-rially uicreasing the rate of freight. 
They carry heavy goods of all kinds to the amount of 5,000 tons, and 
from flOO to 800 head of cattle. To this class belong the four new 
White Star ships, the Tauric, the Nomatlic — both of which have twin 
screws — the Runic, and the Cufic ; also the Europe and America, of 
the National line. 

The Nomadic has the record of carrying the largest amount of 
freight in one trip. In August, IS'Jl, she carried 9,591 tons, includ- 
ing coal necessEiry for the voyage. The America, of the National 
line, left the port of New York, March 17, 1891, with 8,577 tons, 
including her coal, which was the largest cargo on record at that 
time, and until siu'passed by the Nomadic. The England, also of 
the National line, carried 1,022 head of cattle from this port on Sep. 
tember 18, 1889. This is the largest cargo of cattle ever carried by 
any ship. 

Just previous to the heavy duty on tin - plate going into effect 
on July 1, 1891, the Cufic brought the largest cargo of tin-plate on 
record, being 76,529 boxes. 

A type of ship which was at one time considered a first-class pas- 
senger vessel has boon gradually forced from the trade by faster 
ships more luxuriously fitted, and is now engaged in carrying gen- 
eral freight. To this class belong the entire fieet of the National 
line, some of which, like the Spain, were at one time favorite pas- 
senger boats. 

Another class of freight steamship is that wanderer of the seas. 
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the " tramp. ' Belongingr to no regular Hue, identified with no psT' 
ticulax class of cargo, haviiig no regrularity as to time of departure or 
ports of destination, and with a liolil that tnkeu ajiything from cot- 
ton to guano, from guano to banauaH, and from biuianau to itetro- 
leum, this nomail of thu deep '\& a peculiar iustitutiou. 

What more appropriate name than "tramp" can yon suggest! 

She is often a ship of considerable size, and is usually chartered 
for cargoes of a heavy character, but will take anjtlimg thai oSehS. 
She usually has engines of low powor, and her coal consumption Ja 
smaU. Shu Tequu'us from 15 to 20 days to cross the Atlantic. 

In the summer of 1891 mfin Who go down to the sea in ships wore 
startled by seeing something now. A typo of vessel of which mack 
is promised, even to a revolution of the entire ocean freight busineaa 
of the world, successfully made the trip from the head of Lake 8a- 
pei-ior to Liverpool, and returned to this coimtry. Tliis is the " whale- 
back " Charles W. Wetmore. 

Built at West Superior, Miuh., this original craft, having more 
the appearance of a large barg% than an ocean steamship, has taken 
87,IM)U bushels of gi'ain, from the heart of the grain-prodncing re- 
gion, thraugh the hikes and the r&pids of the St. Lawrence Kiver, to 
tlie ocean and across to Liverpool. 

The vessel is shaped like a huge cugar, pointed at both (mils : her 
deck is arched and without any obstructions, save for a small turret 
forwanl, and a deck-house aft. The latter contains the cabin, whe^- 
house, and quarters for the captain, officers, and t^ugineers. 

^^^]eu loft<led, the hatches, which are huge iron jilates, are bolted 
di>wn and ftirm a smooth deck surface, over which the waves have full 
play, saving Jack Tar the trouble of using the lioly-stont- or swab. 
The crew is quartered in the turret forward. The toachinery, wbicb 
is located directly aft, cousints of a compoimd engine of KOO horse- 
power, with a 26-inch high-pressure cylinder. 

The hull is matle of steel, and is iG5 feet in length, 38 feet in 
breadth, and the depth of hold is 24 feet. Four feet above the keelte 
an iniiAr skin for additional safety, and between this skin and the htill 
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are nine compartmentB, which ara buoyant air-chambers when the 
ship is loaded, and serve to hold water ballast when she has a light 
cargo, A railing made of wire rope extends the length of the hull on 
each side, and is intended as a protection for the men when they have 
occasion to visit their shipmates in the after part of the vessel. 

The hold ia one large compartment, with a bulkhead forward, where 
the men's quarters are, and one Eift, where the machinery is located, 
and also the tu'emeu's quarters. 

Tlie Wetmore draws 17 feet of water, and her capacity is said to 
be 100,000 bushels of grain, or 3,000 tons of other cargo. 

The advantages claimed for the whaleback are her low cost of 
construction, which is one-third less tLan that of an English tramp 
steamship of the same capacity ; her elongated, elliptical form, which 
offers less resistance to the wind and waves, so that she can be pro- 
pelled with less power than the ordinary steamship : her small con. 
sumption of coal, but from twelve to thirteen tons a (hvy, or about half 
that of an ordinary steamship, being used ; and a crew of twenty men 
uavigatiug the Wetmore, as against a crew of thirty men required to 
man another ship. 

It is also stated that the Wetmore can be discharged more quickly 
of grain or other cargo, and that there is less rolling and tossing at 
sea than in the ordinary type of steamships. But it must be remem- 
bered that as yet the Wetmore is only an experiment. Her transat- 
lantic trip was taken in August, when the sea was most tranquil. 
How she will behave in midwinter, when her arched back will be 
coated with ice, and her deck-works perhaps washed away, ia not quite 
clear. Her lack of lifeboats and other life-saving" appliances is also 
noticeable. 

This type of vessel in some modified form will no doubt be a great 
success as a carrier of grain, coal, oil, molasses, and other bulky 
freights i but the Wetmore must be furnished with hoisting ma*liin- 
ery or other devices in order to facilitate the quick loading of heavy 
materials, before she becomes what may be regarded aa a complete 



TUE OCKAy STEAMSaiP AS A FllKlGlIT CAHlilER. 

To the tliree classes of steamships last meotioDed, the carr>'itie 
of grain is a larg'e item. But there are at all seasons of the year ves- 
sels engaged almost esclnaively in carrying grain. 

About 2,000 vessels loaded with grain sailed from the port of Kew 
York during 18!)0. The number was even greater in 1891, owing to 
the abnndimce and qimlity of the grain crop of the United States, the 
small crops abroad, and the action of the Russian Grovemment in iiro- 
hibiting the export of rye from its territory. 

The sailing vessel is rapidly disappearing from the grain-carrying 
trade. Ten yeai-a ago there were 1,782 sailing ships engaged in the 
grain trade, now there are only about thirty cargoes in a year from 
New York. The total amount of giiiin and breadstuffs exported from 
the United States in 1890 was valued at $141,602,847. Of this New 
York shipped 32i per cent., and yet fears are entertained that New 
York will lose her grain business, owing to the heavy port aud stor- 
age charges compared with those of other seaports. In 1890, New 
York handled f'15,(>49,765 worth of grain. Com led iu the amonnt 
shipped, there being a total of 24,374,745 bushels. Wheat came next 
with 12,007.484 bushels, and there were 9,192.203 bushels of oats aud 
1,389,419 bushels of rye. There were 3,693.598 barrels of wheat Bour 
8hippe<l from New York out of a total for the United States of 11.319.- 
456 barrels. Barley, buckwheat, and rice were exported in smaller 
qnantities, aud commeal, oatmeal, and other preparations, not in- 
cluded in the above figures, were sent to foreign ports. 

Ships are specially fittwl up for carrying grain. Tlie hold is 
divided into compartments by a longitudinal bulkhead in addition 
to the ordinHi->- bulkheads. Tliis is done to prevent the cargo from 
shifting. The hold is ceiled iu order to prevent any waste of grun 
which i-s shipped in bulk in the lower hold; shifting planks are 
placed on each side of tho kix^lson and fitted to side stanchions be- 
tween the Ix^nms, and care is taken tn secure the plauk«t so that they 
will hold their places even in a i-ough sea. Tlie British Board of 
Trade requires that the batches of tho lower hold shall be supplied 
with a foedor or hopper capable of holding a sufficient quantity of 
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grain to till the hold completely as the gi-aiii settles ; these feeders 
extend above the lower deck. The spatie betweeu decks is filled with 
grain in ba^. Care is taken in loading to stow these bags so that 
the space between decks will be entirely filled. Those requirements 
have been adopted by ship-ownei-s and shippers generally. 

With the exception of the American line from Philadelphia, 
United States vessels cut but a small figiu-e in grain traffic. Their 
four vessels are the only American atoamships engaged in tlie busi- 
ness. In one year Gi-eat Britain canied 616 shiploads of giain, or an 
t^gregate of nearly 25,000,000 buahela; Germany cnn-ied 167 ship- 
loads, or nearly 4,000,000 bushels; Belgium carried 70 shiploads i 
France, 33; Denmaik, 21; Italy, 15; Spain, 8; Austria, 10; Portii- 
gal, fl ! and Norway, 6. 

The handling of all this grain, by the time it arrives by canal- 
boat or by railway from the West, to the time that the ship sails 
from the harbor, requires a large number of elevators and many men. 

There are 31 floating elevators in the port uf New York, which are 
towed alongside of grain ships in order to fill in bulk. The grain is 
simply pumjjed from the capacious bins of the elevator to the hold 
of the ship. 

The large stationary grain elevators axo used as much for storage 
as for loading vessels. The number of stationary elevators iu the 
port of New York is 22, and the total storage capacity of this port is 
26,000,000 bushels. 

Some idea of the quantity of grain stored in one of these elevators 
may be gained from the fact that when the elevators of the New 
York Central Railroad Company, at Sixtieth Street and the North 
River, were burned, the loss ou the grain aloue amounted to at least 
175,000. The elevators had a total capacity of 2,300,000 bushels, and 
contained only 100,000 bushels at the time of the fire. Only one 
elevator was rebuilt. 

The transfer capacity at the port of New York, or the rate at 
which grain ships can be loatled, is 458,000 bushels per hour. 

Another type of vessel is the fruit steamship. There are about 
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90 in the tropical frnit trade between the United States, West Indies, 
atid Central America. Bananas foim the great bulk of the trade; 
cocoa-nuts, oranges, pineupples, and other fruits make uji the bal- 
ance of the cargoes. The principal fmit ports in the United States, 
beaides New York, are Boston, Philadelphia, Baltimore, and New 
Orleans, The steamships are built expressly for tlio fruit trade, and 
are all, or nearly so, under the Norwegian and English flags, tiie 
Norwegian ships predominating. The hull is of steel lined with 
wood; the space between the steel plates (or outer skin of the vessel) 
and the wood is filled in with charcoal, which makes the ship a huge 
floating refrigerator. The vessels are provided with all the latest 
improvements in motive power, including triple -expansion engines 
and steam steering-gear. Some of the best ships devoted exclnsively 
to the fmit trade have twin screws, and have accommodation for 
from 10 to 12 saloon passengers. Their average speed is from 11 to 
13 knots. Many of the ships have their engines and boilers further 
aft than is tlie case in ordinary freighters.- 

Fruit steamships have three decks, all open, with a space of 
about two inches between each of the deck i>lanks. This arrange- 
ment assures a free circulation of air at all times, and thus the fmit 
is preserved from heating and decay. Those ships carry from 15,- 
000 to 25,000 bmiclies of bananas, each bunch averaging in weight 
from 60 to 80 pounds, but some bunches have Iwen found to weigh 
over 200 poiimls. The fruit is " stowed " by an experienced stere- 
dore, who devotes himself exclusively to the fruit trade. The 
bunches are placed on end along the decks, until all the space is 
filled: then a second and a third tier of bunches are laid flat, oiic 
over the other, in a manner that allows plenty of ventilation. Groat 
care is taken to pmvent the fruit from contact with salt-water, which 
causes the black spots frequently seen on bananas. After the 
discharge the fruit they return in ballast for another cargo. Tha 
bulk of tlie crop is shipped during the five months fnim February to 
August, At the expiration of the season aljout one third of the fruit 
vessels return to tropical ports and continue in the trade betwewt 
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there and the Uuttod States fruit porta during the winter. The 
other ships retura tu Europe with a grain cargo, and ore chartered 
for general freight until the nest fruit BeosoQ. 

Besides these vessels already mentioned, there are also three or 
four regular steamship Hues which are largely engaged in the tropi- 
cal fruit trade. The principal lines ai'e the Atlas line, the Pacific 
Mail, the Anchor line, and the Honduras & Central American line. 
The vessels of the Atlas line are fitted with the most modem appli- 
ances for the preservation of the fruit. All these lines have escellent 
passenger accommodation, and carry a general cargo as well. 

The total receipts of bauauas at all United States ports in 1890 
was 13,284,756 bunches, New York alone receiving 5,433,295 bunches 
of the fruit. The principal ports of shipments were Jamaica, 2,108,- 
975 bunches ■, Baracoa, 1,478,596 bunches ; Port Limon, 547,976 
bunches i Honduras, 205,290 bunches ; and other ports, 125,000 
bunches. 

The Mediterranean fruit trade requires a large fleet of steamships 
during the autumn and winter months. Oranges, lemons, limes, 
Malaga grapes, raisins, cun-ants, and Duts form the bulk of the car- 
goes. Sicily alone sends us 1,000,000 boxes of oranges a year, and 
half as many boxes of lemons. Spanish grapes, to the amount of 
600,000 barrels annually, and dried fruits in vast quantities from the 
various Mediterranean ports, make up an enormous import trade. 
There are no steamships specially devoted to this business, as the 
season lasts only a portion of the year. The vessels employed are 
steamships which are well ventilated, and having a good rate of 
speed, as they all, or nearly so, carry passengers and a general cargo. 

The Florio line, the Mediterranean fleet of the Anchor line, and 
the Mediterranean and New York Steamship C'ompany, handle 
nearly all of this class of trade. 

The tank steamship, for carrying oil in bulk, is an American 
invention. Ship-builders declared for years that no vessel with a 
shifting cargo, like oil iu bulk, would live through a gale, but an 
enterprising Yankee demoDstrated the fact that petroleum could be 
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pumped from the pipe line directly into the hold of a steamship so 
transported across the oction iu safety. The cost of barrelling ti 
oil ia suved, and there i» 
also cuueiderable economy 
iu loading. 

The tank steamship can 
alwaj's be (liatin|mished by 
her odd appeurauce. the 
funnel being placed a lit. 
tie forward of the mizzen- 
mast. She has two decks; 
the hold is divided into 
from T to t) compartments 
or tauks for oil -, each tHuk 
has a capacity of about 
4,000 barrels. An empty 
c-ou-Mrtio-. oi • Tok st.tmi>i.p, ».°»in( m. Expir^iicn r.nk spBce of about two feet, 
called a safety well, is 
forward of the boilers and engines, separating them from the caigo 
hold. This empty space, which has a bulkhead on each side, is 
sometimes filled with water. The depth of the tanks or hold is 
about 24 foet. On the top of these tanks are expansion tanks, about 
5 feet squsire, reaching to the upjier deck, and provided with hatches. 
The tauks are filled quite full, but sulBcient space is left unfilled in 
theexpanBiim tanks to allow for the expansion of the oil, which is 
one ])er cent, in volume for every 20 degrees Fahrenheit. 

The tauks are filled by means of a very powerful pump, situated 
at varyiug distances, from a few yards to one-eighth of a mile from 
the ship. The greatest care is taken iu loading the vessel, A man 
with u flag is stationed on the ship's deck, and another man with a 
Hag is placed at the tank. The signal to start and to stop pump- 
ing is passed from one to the other. Tlie largest vessel can bo 
filled in about twelve hours. The balance of space between decks 
for storing coal, the ship's fuel. When the cargo is di»- 
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charged in Europe the tanks are filled with water ballast for the 
return trip. 

Some of these steamships have been very lucky in picking' up dis- 
abled puaseng^r steamahipH, which, of course, means a substantial 
salvage. There aro now about 70 of these tank steamships in the 
trade, the majority of which ai'e employed by the Standard Oil Com- 
pany and their connections, and new ones are being constantly added 




to meet the increasing trade. They are all under foreign flag — Eng- 
lish, German, and Dutch—but the Standard Oil Company owqb b 
large interest in them. 

These steamships are all supplied with triple expansion engines, 
and are capable ot maintaining a speed of from 8 to 11 knots per 
hour on the small coal consumption of about 25 tons for each 24 
hovirs. The Bayonne is the fastest ; she made the trip from England 
to New York in II days, averaging 11.10 knots per houi'. They aver- 
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(iLg:o from 2,000 to 3,000 tons ffross, and cai-ry from 3,000 to 4,000 tons 
of cai-go. Aft of the engiue-rooja is the cabin and officers' quarters, 
which are comfortable in every particular. The crew is located in 
the forecastle, as is usual on all vessels. The crew number about 30. 
all told. 

Another type of steamship, which is an outcome of the tank idea, 
ia the molaases ship. These have been used with success in carrying 
molasses in bulk between Havana and New York. The Circassian 
Prince is a notable instance uf this type. The traffic in molasses is 
not very great at present, but when the trade increases tank steam- 
ships will, no doubt, bo lai'gely employed. 

The loading of an ocean steamship is a sight veil worth a visit to 
one of the city piers to witness. With the exception of the Korth 
German Lloyd, the Ham burg- American, the Netherlands, and the 
Thingvalla lines, whose piers are in Hoboken, and the Red Star 
Line, and some of the Inman vessels, in Jei-sey City, the great trans- 
atlantio steamships dock along the North River, from Canal Street 
np to Twenty-fourth Street. The length of the steamships, some of 
them being nearly 600 feet, make very long piers necessary. These 
piers on a sailing day present an animated scene. A long line of 
trucks, loaded with all sorts of merchandise, moves slowly down the 
pier, each truck delivering its packages opposite the particular 
hatchway down which they are to be lowered. The big shijis load at 
four different hatchways at the same time. Steam -hoisting appara- 
tus at each, and separate gangs of men, all, however, nnder the direc- 
tion of one stevedore, load and stow the immense cargo in an incred- 
ibly short space of time. 

All prominent lines handle their own freight, but some of the 
smaller lines give it out by contract to a stevedore, who employs his 
own men. About six gangs of twenty five meu each, and about 
twelve foremen and dock-derkii are employed. As many men are 
employed as can work to advantage. The day men are relieved by 
other gangs of meu who work at night. In rush times a few men are 
added to each gang. From 1U,(>0U to lOO.UOU packages constitute lu 
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ocean steamship's cargo. The largest number of packages are car- 
ried at the season of the year when the Bordeaux fruit catmine trade 
is on, and the proportion of small packages is increased. Some hig 
packag'es, such as a streetcar completely boxed, or a steam-launch 
enclosed in a case, require considerable power and much skill to 
load. Heavy machinery and enormous cases are lifted from the 
dock, swung over the open hatchway, and lowered to the cavernous 
depths as quickly and easily as though they weighed bnt a hundred 
pounds instead of several tons. 

The stowing of the freight requires experience and judgment. 
The weight muat Ije arranged so that the vessel stands upon an even 
keel, and she must not be down at the bow, or too low at the stem. 
Then the cargo must be stowed so that it will not shift. Tlie im- 
portance of this is seen when the rolling and plunging of the ship 
in a hea\'>' sea is considered. The cargo would not only be seriously 
injured if it tumbled about, but tlie vessel would be unmanageable. 
The stevedores and the 'longshoremen who attend to this work are 
experienced men, and the difBcnlty of loading ships with inexperi. 
enced men caused the owners of many steamships to permit them to 
remaiu idle at the time of the great Liondon dock strikes. 

Particular attention is paid to stowing the cargo of an ocean 
racer. Every package is fitted into place, so that the cargo will be 
a solid part of the vessel, and serve to ballast and trim her to the 
best advantage.* 

The North German Lloyd line holds the record for rapid loading 
and imloading of cargo. The Eider arrived at 10 a.«., one day in 
January, 1890, and in twenty-nine hours her freight was discharged, 



* CerCain kliidi of freight admit of paculior pnchin^, of which tn iuslanee occura to 
me in the loading of Ameriaan oheeaeK. Tiie sidu-portg of Ihe ship »re opened, and a 
s«r!(f8 of inoUtled olinles »re srrangud so that the oheeees roll by th*ir own weight from 
the trnok on the pier through the open port, and are switched off on side cbali<e, wliirh 
carry Ihem to tlieir flunl resting place, wliere men stow them ia solid layers. Some 
vessels, not provided with side-ports, hoist the packages on liock in nets and lower tbetn 
down the hatchways. Some of thean products of the Ainsricsii dairy return (o ns u 
English mannlaotare— the " Chsshlre" and " Double Olouoester.'' 
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and a full cargo, the mails, and her complement of passeugerg n 
on boainl, and the lines cast off for a return trip to Europe. 

The ocean steamships are coaled at thoir docks. The barges con- 
taining the coal are towed alongside, on both sides of the vessel, aiid 
the work of coaling: commences immediately after her anivnl in 
port. It is hoisted up by iron buckets, coaling ou both sides goin^ 
on at the same time. It requires about four and a half days to coal 
one of the big greyhoimds. There are eight coal barges' employed 
in the work ; each of these bai'ges contains fi-om 250 to 3011 tons o( 
coal. Some of the lines get their coal from Baltimore, and others 
from Norfolk. The coaling, as now conducted, is a tedious as well as 
a dirty process, and it is difiitmlt to understand why lines huTe not 
adopted the elevator method which was tried on some of the naval 
and coastwise vessels some two years ago, and proved a success, Ixitli 
as to economy, rapidity, and cleauliness. The experiraeut showed 
that 500 tons of coal could Ih' stowed away in the bunkers by chates 
in one hour. 

The lotiding of cattle-ships ia interesting'. The vessels are tied 
up to the docks in Jersey City and Weehawken, where the stock- 
yards are located, and the cattle are driven up a narrow gang-plank. 
\Vlien steamships take grain or other cargo in the hold and cattle 
on deck, the latt«r are usually loaded from barges at the wharf, or 
while the vessel is at anchor iii the bay. Occasionally a frtu-tious 
steer breaks away from the drivei-s, and, plunging over the side of 
the gang-plank, takes a bath in the water. A sailor jnmps in and 
passes a rope around the animal, which is then hoisted on l>oard by 
means of a bloi'k and tat.'kle. The cattle are placed in strongly con- 
structed pens betwetm decks, an well as on the upper deck. Tho 
space for each head of cattle is fixed by law at 2 feet 6 inches by 8 
feet. The pens hold half a dozen cattle each. Experience has shown 
that there was greater loss when more room than this was allowed 
for the cattle. A steer with plenty of room in his pen would roll 
from side to side and become bruised or crippled when a heavy Bea 
s encountered. By packing the cattle tightly, they serve us baf- 
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fei-B for eath other, and the lose is diminished. Within the last two 
or three years the methodB of shipping cattle have been improved, 
BO that the loss is now less than two per cent. 

The cost of shipping cattle from New York to Liverpool is about 
half a cent per pound, live weight. This includes the care and the 
feed during the voyage. From ten to a dozen men are employed to 
look after the cattle on the trip. Very low wages are paid these 
men, as there are always a number of applications on hand from im- 
pecunioas men who are desirous of working their pansage to Europe 
by taking care of the cattle. A few men are regularly engaged in 
the business of taking care of cattle at sea. They are known as 
"cowboys of the sea," and are big burly fellows who are used to 
rough living and to facing danger. The work of feeding and water- 
ing the cattle is not an easy task in fair weather, and with a rough 
sea on it is dangerous. When severe storms are met, the cattle be- 
come panic-stricken, and the men Eire obliged to go among them and 
quiet them. Sometimes the pens are broken down in a gale, and 
there is pandemonium aboaid. Cattle-ships have arrived in port 
with only a small portion of the number of cattle taken on board, but 
as the losses fall upon the shippers and the reputation of the steam- 
ship line is to some extent at stake, they are, therefore, more inter- 
ested in the safety of cattle at sea than anyone else. The efforts of 
Samuel PlirasoU, M.P,, and the cattle inspectors of Great Britain 
and the United States, have materially improved the methods of this 
traffic. 

Ocean freights are lower than those by rail. They fluctuate from 
day to day, and are affected by the supply, and by the available ton- 
nage in port. Grain was carried from New York to Liverpool in 
1890 for three shillings a quarter; the increased shipments in 1891 
advanced the price to from four shillings to four shillings and nine- 
pence a quarter, an advance of fifty per cent. The increased rate 
on grain affects all other rates, as the steamships vary their cargo 
according to the demands of the trade. 

Just previous to the time the McKinley Bill went into 




effect, J 
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Space on the fast steamships commiintled seven times the usual rat^, 
and hundreila of thousands of dollars depended tipon the arrival of 
big consifruments of dutiable goods within the time limit. The de- 
mand for BpacG on the North German Lloyd line was so great that 
on one of the ships due to arrive in New York just before the new 
law went into effect, when shippers could not obtain room in the 
liold. several state-rooms were hired, and tilled full of cutlery and 
other goods on which there was a considei-able advance of duty. It 
will be remembered that in some instances tugs were sent out beyond 
Bandy Hook to meet steamships and sailing vessels which had been 
delayed, and hasten their aiTival. The Etruria reached Qiiarnntiue at 
11 1'.M. on October i, 1890. Captain Haijics was taken off on a tug, 
which ploughed her way up the Bay. At the Battery a team of fast 
horses was waiting, and the captain mailed breathless into the Cus- 
tom House, with barely one minute to spare, before mitlnight, when 
the new law went into effect. Thousands of dollars were saved by 
I the timely arrival of the Etruria. The Zaaudam, which had been 
. chartered to bring over a iarffo cargo of .Sumatra tobacco, on which 
the duty was a^lvauced 11.25 per pound, arrived a few hours late, al- 
though she sailed three days ahead of the Werkendam, of the same 
line, with a similar cargo, which arrived in time to Rave the increased 
duty. 

Every nation is interested in the extension of its ocean freight* 
carrying business. The welfare of the farmer, the artisan, and the 
merchant is interwoven with that of men who live on the sea. Com- 
merce and the industries go hand in hand, and the magnificent show- 
ing that the former makes is only an indication of the prosjjcrity of 
the latter. No more apt illustration of the growth of the American 
nation in the last quarter of a century can be pointed out than the 
development of her ocean traflic. 
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STEAMSHIP LINES OF THE WORLD. 

By lieutenant RIDGELY HUNT, U. S. NAVY. 

Important Part Taken by tue United States in Establishing Ocean 
Routes — Rivalry in Sailing Vessels with England— Effect of the 
Discovery of Gold in California— The Cafe Horn Route— Australian 
Packet Lines— The Problem of a Short Route to India— Four Main 
Routes of Steamship Traffic — Characteristics of the Regular Service 
between Europe and the East— Port Said and the Suez Canal- 
Scenes AT Aden and at Bombay— The Run to Colombo, Ceylon— Some 
of the By-ways op Travel from Singapore— The Pacific Mail— From 
Yokohama to San Francisco— Two Routes from Panama to New York 
—South American Ports— Magnificent Scenery of the Magellan 
Straits— Beauties of the Port of Rio— The Great Ocean Route from 
London to Australia. 

WRITEBS of maritime history give to the United States the 
credit of establishing long lines of communication by sea 
with far-distant countries. As early as 1789 the merchants 
of Boston despatched their ships direct to China and the East In- 
dies, some time before England entered on this trade ; for the Amer- 
ican vessels not only brought their cargoes to the home markets, but 
also trans-shipped spices, silks, teas, sugar, coflFee, and cotton to 
Europe. In those times a skipper felt satisfied if he made the out- 
ward voyage of 15,000 miles, by way of the Cape of Good Hope, in 
150 days, and came back via Cape Horn, some 17,000 miles, in the 
same time. 

The development of the resources of the East by the East India 
Company, and the richness of the freights carried by the United 
States vessels — the proceeds of a single voyage often defraying the 
first cost of the ship — induced England to enter into competition ; 
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thus starting that rivalry between the sailing fleets of the two no- 
tions thftt was long the achniration of the world In 1845 the Ameri- 
can clippers, long, low, of good beam, very fine lines, autl with yards 
so square and spars so lofty as to set a greater spread of canvas in 
proportion to their tonnage than any ship hitherto sailed, entered 
the race and left all rivals far astern. Then followed the days of 
which the old " sad sea-dogs " still love to tell, when every stitch of 
sail was carried until the fiei-ce wind blew it from the bolt ropes: 
when for weeks the lee scuppers lay buried in the seething waters 
and the flying jibboom plunged deep into the white-capped waves; 
when the good ship Sovereign of the Seas came into port 30 days 
from Hong-Kong, and the town gathered on the wharf to welcome 
the daring navigators ; while the cargo of teas and coffees was sold 
at fabulous prices. And these old salts still discuss the dinner given 
to the bold captain that night, when the log of the voyage would l>e 
read and men would sit amazed at hearing that in 22 days the ship 
had sailed over 5,391 miles, that for four days her daily run had been 
341.8 miles, and that in one day she had done 375 mites, at the rate 
of 15.6 knot». 

The discovery of gold in California started a line of travel 14,000 
miles long from Europe and the Eastern seaboard of the United 
Htates vitt Cape Horn to the western coaiit of North America. Ships 
on this line took out merchandiBo of every descrijition to be used in 
building and maintaining the city of San Francisco, and after land- 
ing this freight, for which they received t25 a ton, they sailed for 
China, whence, after loatling with teas and sugars at $26 and $30 a 
ton for freight, they returned direct to the United States or Eng- 
land. 

In the meantime Australia hod been opened up, and the Austra- 
lian packet lines, leaving London for Melbourne 12,000 miles away, 
were making lOU-days voyages by way of the Cape, " with a chance 
of l)eing drowned." This line carried many passengers, but it was 
not until 1850 that this traffic began to assume such importance that 
Teasels were run on regular schedules for its accommodation. Dor- 
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ing the time of the Crimean wai- this trade was enormous, and the 
Liverpool packet lines between England and New York reaped a rich 
remuneration in spite of serious accidents. It is reported that in 
the year 1854 no leas than nine emigrant ships foundered at sea. 

The day of the sailing ship on bhort routes was now closing, for 
the steamship entering into competition, gradually absorbed the 
lucrative passenger traMc aud much of the more valuable freight. 



In looking over the history of the lines of the world, none is 
found to have exerted more influence upon subsequent progress than 
the old route between India and England. This route at first 
doubled the Cape of Good Hope — a distance of 14,000 miles, so long 
and uncertain that the East India Company frequently sent their 
df^spatches by way of the Pei-sian Gidf and then overland between 
Bagdad and Constantinople. The successful crossing of the Atlantic 
Ocean by the steamship Savannah suggested the possibility of a like 
means of communication with India. Accordingly, the English side- 
wheel steamship Enterprist?, of 470 tons, 122 feet long, bai'k-rigged, 
left Falmouth in the year 1825 and reached Calcutta, after a voyage 
of 13,700 miles, in 113 days, of which C4 were steaming days. This 
result, though unsatisfactory, stimulated efforts looking toward re- 
munerative steam navigation in the East. The Qx&i steamship 
arrived at Macao, China, in 1830. As an inducement to people to 
choose this novel mode of travelling, a Canton paper contained the 
following notice of a steamer : " She carries a crew, a surgeon, a hand 
of music, and has rooms elegantly fitted up for cards and opium 
smoking," 

The problem of a short route to Europe from India was prac- 
tically solved in 1830, by sending a steamer from Bombay to Suez, a 
distance of 3,000 miles, in 25 days. In a few yeai-s a regular line was 
established between the two places, connecting with steamers at 
Alesondria by means of a camel service across the desert. The camel 
post was succeeded by four-horse vans, and later these were followed 
by the Suez Canal and the railway. 
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With the proprreBs of time sailing-ships have given way to steam- 
ships, and the routes of commiuiicatiou which they, after years of 
navigation, did so much to establish, have liecomo the highways of 
an enormous trade, along which large and swift steamships are con- 
stantly going to and fro with the certainty and regularity of railway 
ti'ains. A stt'amor to-day leaves her wharf at the moment of time set 
forth in her schedule, and arrives at the terminus of her voyage — it 
may be many thousand miles awaj' — with almost equal promptitude. 

Like railway traffic, steamer traffic follows certain main routes or 
grand trunk lines, having numerous feedere or subsidiar>' lines. The 
great ocean thoroughfares of the world are : 

1. The route across the Atlantic, through the Mediterranean Sea, 
Suez Canal, and Ked Bea, to India, China, Austraha, and eastern Africa. 

2. The i-oute by the Pacific Ocean to Japan, China, and Australia. 

3. The route by the Atlantic Ocean down the east coast of South 
America, and around Cape Horn, to western America and Australa- 
sia; and 

4. The route down the Atlantic and the west coast of Africa, 
around the Cape of Good Hope, to East Africa, Australasia, and the 
East. The number of steamers traversing these grand routes, and 
those tributary to them, is estimated to be more than 11,000. In 
order to emphasize the imi>ortauce of ocean navigation, the appended 
table* of the number of steam vessels, their money value, and the 
value of the merchandise they carry, is given for the five f 
nations of the globe : 



Tndi! rarrtnd 

$3,476,500,000 
1,624,000,000 
1,471.000.000 
l,4A2.500,O0O 
415,000,000 
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Owing to the various lines of communication wliidi hn,vt> been 
«penp(l up, the traveller is now otfL'red the choice of a number of 
routes, «iwh vying with the other in attnwtivpueas and interest, For 
instance, the whole journey from Lontlon to Constant inoplo can bt 
performed with no more than 17 hours of sea-posxage : or, if a more 
leisurely way be preferred, the whole joiuTiey can be miule by watei. 
Therefore the first thing to be done is to determine the route to be 
followed, and the time to be given the trip. Then the dates of sail- 
ing should be settled. These preliminaries conclnded, there comes 
the question of the selection of steamers. If England is to be vis- 
ited, passage must Iw booked on some line bound to that country. 
If, however, the objective point be on tlie Continent, a room should 
be engaged on some line bound for Germany, Francp, Spain, or the 
Mediterranean. 

The number of steamers engaged in the regular passenger ser. 
vice between the Eautem seaboard of the United States and the 
Ohl World is probably greater than most travellers imagine. At 
the present time there are upward of thirty - five distinct lines, 
each with a larger or smaller fleet of steamei's regularly engaged 
iu Atlantic transport. Sis of these, the Cunard, the White Star, 
the Anchor, the Guion, the National, and the Inmon, sail between 
New York and Liverpool. Four othei-s, the Norddeutscher Lloyd, 
the Hamburg-American Packet Company, the Union line, and the 
Baltic line, trade between New York and German ports. The Na- 
tional line, the Hill line, and the Wilson line go to London ; two 
others, the Allan-State and the Anchor, to Glasgow. Two Frencii 
lines, the GenersU Transathmtic and the French Commercial Steam, 
ship Company sail for Havre and Mai'seilles. Two lines communi- 
cate with Dutch ports, the Netherlands- American Steam Naviga- 
tion Company, and the Eoyal Netherlantls Steamship Company; 
two more, the Bed Star and the White Cross lines, leave for Ant- 
■werp ; one line, the Thingvalla, steams to Copenhagen, and the 
General Italian Navigation Company, and the Anchor line, moke 
Italian ports. 
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Tlie regular service by steam between Europe aud the rich nnd 
Tftried East, by way of the MediteiTanean, Kuez Oaual, and India, is 
carried ou by sevenil different eumpanies, the best known of which 
are the Peninsular & Oriental Company of England, the Messageries 
Klai-itimes of France, the Norddeutseher Lloyd of Oennany, and the 
Austrian Lloyd of Austria. Each of these mail lines offers to trav- 
ellers all that ean be desired in the way of food, quarters, comforts, 
and facilities for seeing' strange lands and peoples; so the selection 
of any particular one must be decided by personal considerations. 

The P. & O. (as the Peninsular .t Oriental Steam Navigation Com- 
pany is commonly called) is one of the most extensive steamship or- 
gani;«ations in the world, the yeaily distance mn on all its lines, main 
and Hubsidiaiy, exceeding 2,500,000 miles. In 1840 the company be- 
gan the carrying of English mails in steamers between Alexandria 
and London, receiving for this service a subsidy of $160,000 a year. 
To-day the fleet numbers 50 vessels, which touch at ports of impor- 
tance in the Mediterranean. Egypt, the Indian Ocean, China, Japan, 
and Australia, and the subsidy received for the transportation of mails 
to and from all these parts is 11,750,000 per annum. 

If the traveller wishes to go hy this line, he may commence his 
journey fi-om either London or Plymouth, cross the Bay of Biscay, 
where the chances of getting an ugly sea and perhaps a gale of wind 
are about even, and entering the Mediterranean, make Gibraltar bis 
first port, 5 days and 1,300 miles distant from Loudon. A stay of 4 
['hours will allow a short run ou shore. A drive arimnd th>' superb 
^'Eoi'k is worth the taking, also a visit to the battery, where the iniueh 
100-ton guns keep watch over the threshold of the blue sea. Loigna- 
cious guides tell of an under the Sea tunnel lietweeu the fortress and 
Apes Hill, .\friea, through which monkeys liave passed, and that once 
upon a time five vi^ntiiresome stiilors started down this subway ; three 
of them Boon tumeil back, tboso remaining— but " that is another 
story." 

From Gibraltar the P. & O. steamers steer for Malta, 080 mites 
away, generally through a smooth soa, though in winter northwesters 
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How ftt timed with great violence off the Hicilinu coast, raising & heavy 
sea in the channel. In summer the winds are from the southward, 
hot, humid, anil prosti-ating, but they are not of frequent occurrence 
uor of long duration. On the fourth day the traveller is landed in 
Valetta, with 8 or 10 houre at his ilisposal. He should see the inte- 
rior of the Church of St. John, where the floor is made of mosaic tab- 
lets in memory of the old knights, each tablet bearing a coat of arms 
formed by the most skilful inlaying of marble tiles, 

Froto Malta to Port Said is 935 miles, made in 4 days. In winter 
there may be u uorthi'r. The traveller has now, after having gone 
3,200 miles in 13 days, reached the port to which all ships bound south- 
ward make their way. Here will be found P. &, O. steamers that have 
come fi-om Driudisi with the Indian mails, having stopped at Alexan- 
dria to ship them by rail to Suez. Tliis niuto, known as the Indian 
Mail, is the quickest of all between Europe and India. The train ser- 
vice runs from London to Brimlisi in less than 50 hom-s. From Brin- 
disi, where the steamer is waiting, and where the mails and passen- 
gers are hurried aboard, the run is made to Alesaudriii, 825 miles 
away, in 3i days. At Alexandria mails and through passengers are 
transported by rail to Suez in 16 hours, and from Suez a steamer 
leaves for Bombay via Aden, arririiig 12 days later i the whole jour- 
ney from Loudon to Bombay, 4,020 miles, having taken 18 days, 

A second great English line that makes for Port Said is the Brit- 
ish India Hteam Navigation Company, incorporated in 1856 to open 
up the coasting trade of India. This organization, upon the opening 
of the Suez Canal, despatched the first steamer through to London 
that carried an Indian cargo. Shortly afterward regular routes were 
inaugurated between London, Aden, and the Persian Gulf; and be- 
tween Aden and the African coast to Zanzibar. Also a ti-uuk route 
was established for the vaiious coasting Hugs of ludia, extending from 
Loudon to Calcutta. A further extension was begun about ten yei 
ago, when Batavia, Thursday Island, Brisbane, and Sydney in Aus- 
tralia were added to its itinerary. The British India Steam Naviga- 
tion Com|)aiiy employs on its main and auxiliary routes a fleet of 
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OTcr 100 vessels, large and small, that traverse alxmt 3,(MH),000 miles 
a year. 

If the traveller lias reached Port Said from Marseilles, hw has 
doubtless come iu the Messageriea Jlaritimes ateamer. Tliin great 
French imdei-taking begaa its first oversea contiiict in 1851, carrying 
mails aa far as Eg>-pt. The next exteusion of operations was a line 
to Brazil and the Rio de la Plata. L'iually a mail contract established 
the route to India, China, and Australia. To-day the Messageries 
fleet comprises 65 superb vessels that have cost about $27,O()O,0O0 ; 
and the aprgre;^ate distance they steam amounts to 2,520,000 miles 
every year. The ships bound for China leave Marseilles and Naples, 
and make the jtorts of Aden, Colomlw, Singapore. Saigon. Hong- 
Kong, and Shanghai. A second main line stretches from Aden dowu 
to the Seychelles Islands, Mauritius, Melbourne, Sydney, and New 
Caledonia. The Messageries Company also operates lines to the 
West Indies and South America, 

To Port Said comes also the Norddeutscher Lloyd Imperial Steam- 
ship Company, better known as the German Mail. The East Asian 
mail line of this company was established only in 1886, and is rapidly 
growing in importance and favor. The steamers leave Bremen, call 
at Antwerp, Southampton, and Genoa, thence through the canal to 
Aden, Colombo, Singapore, and Hong-Kong, to Shanghai. The mail 
route to Australasia reaches the ports of Adelaide, Melbonme. and 
Sydney, whence a branch line leads to the Hamoon Islands and Ton- 
gatabu. The German Lloyd also operate aline from Trieste via Briu- 
disi to Alexandria. For cjirrying the mails on the alwve three lines, 
iu accordance with government stipnlations, the German Lloyd re- 
oeives a subsidy of $1,017,619 per annum. 

Some of the other long lines operated by this efficient organii»> 
tion, which owns mom than 75 ocean steamers, are those iR'twecn 
Bremen and the TTnited States, between Bremen and Brazil, and be- 
tween Bremen and Montevideo and Buenos Ayres. 

The A list ro- Hungarian Lloyd's Steam Navigation Company, the 
fourth great main line passing through the Suez CuuiU, was organ- 



6 






9 

I 



1 



JO 

i 



t 

I 

I 



5 



s 

I 



a 

1 



1^ 



r 



3 



. ? 

& ,-■- 






12 



to 



J i i < i I 

51 »H oJ 



61) 






' o 

Jid 

O 

> 

? S 

a, *• 



o 

el 

& 



sis 



s 



i^ i 



£'1 § 

i 2. _^ »-_ 

C4 : t S 



OQ = 



" S 



s 


§ 




S 


§ 


1 


« 


xT 



•^ s S i 

£ «» 1-1 oS 



r^ 






« 



5~ S 



00 e 



Si 



s 

1-t 
00 

1-t 
09 



l'§ SSI 



oo 



ii 

a -f 






00 



3 

s 






s 



e 



r 






a. W 



8 

a. 

i'i 
S 

00 

to 

1-t 
Ok 






s 

e 



00 



3 



% 






s 


9 


3 


i 


S 


i 


«; 


00 


s 



oo 



I 






s ' s 



Ok 



"a 



00 



Ok 



s a 



O) 



of 



04 



g 



to 



I 






s 



§ i 



eo 
to 









m 



s 



9 S 



S 



S 



260 



STEAMSHIP LINES OF THE WORLD. 



ized about the year 1840, witb 7 steamers for Jrediterraneaii trade. 
In time, the compauy iiroloiigod its lines, until, under a libenJ gov- 
ernment bounty, iMJutes were established between Trieste and Hong- 
Kougr, and between Trieste aud Brazil. For the proper performance 
of all these services the Austrian Lloyds are paid an annuity by the 
Govemmeut amounting; to $800,000. The fleet, all told, numbers 75 
ships, rahied at about 110,000,000, and steams over 1,300,000 miles 
every year. 

Of the different steamship corporations that despatch their ves- 
sels by way of the Suez Canal to Australia, the Orient Steam Navi- 
gation Compauy of Loudou deserves special mention. In 1878 it 
founded a first-class line to Australia, which to-day is a formiilablu 
rival of the Peninsular &. Oriental Company, receiving a like subsidy 
of $425,000 for transporting the mails between Naples and Adelaide 
in 32 days, a distance of 9,000 miles. Thei-e are many other com- 
panies sending vossels, via the Cimal, to India, to China, and to Aus- 
tralasia; on nearly all of them the traveller can Und comfort anil 
gixKl cheer, should he desire to be longer at aea and longer in port, 
Tbo names of a few of the most important of these companies are ils 
follows : 

Uniler the English flag -. tho Sncol, the Hftll, the Harrison, the Clan, the 
Star, the City, the Direct, the Moclver, and the Anchor lines ; the Notional 
Navigation Comijany uf Fi'once ; the Navigutioae Qenerulo ttaliana (Italian niait) 
of Oeuoa; the Componia Traaatlantica, from Barcelona. Hpain; the Kcderland 
ludia line from Amsterdam ; a Russian line ; and a Tni'kisU line. 

Some of these steamers make the eaat coo.'^t of Africa for cargoes ; 
some go to Australia: some to the Spieo Islands, Java and the 
Philippines; some go no fartber than India; and, flually, some 
reach Japan, Coreji. luid Vlodivostock. 

Fort Said, tho product of the canal, is built on the flat sands at 
the entrance of the Suez Ciiual. Its harbor, formed l)y two long 
bnmkwaters, contains one of the largest coaling depots in the world, 
whore vessels are supplii'd ut the rate of 200 tons an hour. Tho 
place is noted for its wickedness; it abounds in French cufus and 
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(lance-halls where wine, women, and music continue the night long. 
• The traveller should purchase a white helmet at Port Said ; these 
hats are cheap, and add considerably to personal comfort. 

The steam traffic of the place is enormous ; last year 3,389 vessels 
traversed the canal. The average time of transit by day is 24 hours ; 
by night with electric lights it is 19 hours, and has been done in 15 
hours. In order to navigate by night, a vessel must light the way by 
can-ying an electric .i>rojector at her bow as close to the water as 
possible, and pay the closest attention to the orders from the passing 
stations or gares. Three white lights shown vertically indicate 
** slow down ; " then the display of two white lights is the order to 
stop and haul in to the gare. The steamer presently" hauls in, makes 
fast, puts out all lights, and lies snug in her berth alongside the des- 
ert, while the oncoming vessel, looking like a locomotive at night, 
passes by. One white light from the gare and lines are let go, and 
the journey continued until Suez is reached. 

Suez is an uninteresting collection of shipping-houses and squalid 
native huts, with a few tumble-dowoi mosques. Donkeys and donkey- 
boys swarm along the docks, and if the vessel stop an hour or two 
the novelty of such a ride may be enjoyed. The heat of the day is 
intense, but the nights, especially in the canal, have a " soft, warm 
witchery " about them that is delicious. 

After leaving Suez the way lies through the Gulf of the same 
name, into the Red Sea, where the water is blue, the background 
light browTi, the hazy atmosphere x>ink, and the temperature red-hot. 
Vessels spread double awnings and hang up side curtains, but there 
is no escaping the intolerable heat experienced day and night going 
down this sea with the wind aft. Far away to the left, in the dim 
distance, is the fast-receding brown peak of Mount Sinai ; other well- 
remembered biblical places stretch along the indistinct coast line; 
the ship speeds southward; the constellations in the blue heavens 
of night begin to change ; the Straits of Bab-el-Mandeb are passed ; 
and as the four points of the Southern Cross arise bright and spark- 
ling, the anchor is let go off Aden, in Arabia. 



270 ' STJ-JA.VSJIJI' LIXKS OF TlIK WOULD. 

Aden, on its rocky and bare volcauic peumBula, is the Gibraltar 
ot tbt.' Red Hea. It intcitists tho truveller because of tho big black 
Somalia, the oily, avuricious Jews, and the thin, ungainly caint.'U 
mnviug up iind Aowu thu sti-eets. Tlio town is too hot for enjoy- 




ment; it is better to flin I'n imiini .sitiji, liiiy an imitation oHtrich 
fuatber from a chentiiip Jew. aud throw coppers into the watt^r for 
little shavo head(-d naked uofrro boy« to dive after, 

Durinir a stay of a few honre vesseln fill np with coal and fresh 
provisions, land ii Hmidl cargo of naval stores, cotton, and cotton-twist, 
and after taking on board coffee (nearly all Mocha i« shijiped here), 
dye stnflW, feathent, dateB, etc., depart for Bombiiy, for Colomlx>, for 
Australia, and for Africa. 

Tho weather alon^ the hiphwaya of the Indian Ocean is gi'nerally 
fair and warm, with a smooth sea, thouph, duriufr the ftontliwest mon- 
soon, from May to Heptember, there is a perce]>tible swell, and when 
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this tra<le-wind sets iii, iu May, it in »iirG to liriuf? gales, rain, light- 
ning and tbuuilcT. AagTist is the best aumincr month for cruising 
ill the Indinu Ocean. The northeast monsoon, the winter tradenind, 
is less violent than the southwest, and has clear skies and a milder 
temperature. However, in going: rtmnd the world, passengers, like 
ships, sbonld take their chances with the weather, for having it fair 
at Bombay may bring it foul at Calcutta. 

Vessels make Bombay, 1,670 miles eastward of Aden, in 7 days, 
and go alongside the docks when the tide permits. The traveller 
should at onoe hurry ashore to gaze with wonder at the infinite va- 
riety before him. For here are congregated Indian princes dressed 
in flowing robes of richest colors ; BriUmuns and Buddhists with tur. 




bans of softest texture bound about their brown : Parseea iu long, 
white, full-skirted coats and odd-sUaped-high hats; Turks in fezzes: 
Chinamen in silks ; Persians in white trousers, loose alpaca coats, 
and shako astrakhan hats ; effeminate Cinghalese, Jews, Mohamme- 
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ilan«, anil Enropcaua from England, France, Germany and Rasnia. 
Along tht! wiiter front paaH iinceasiugly wohh'D, »trai^!it as javelins, 
tall, lithe, unil grut'oful, thoir broustti covvrud t>y ti^ht sleveless ta- 
ui<^'8, tb<:ir waittts and hips wonnd in lig;ht dowiug' ^nze. Silver 
bangl(>H adorn their arms and legs, and riu^ glisten in their uoees 
and enru, ami on their to«s and fingcnt. Bare-legged, l)are>fix>te<l, 
their bloclc hair tucked loosely np upon their shapely hen«ls, on 
which arc poised high brass wnter-jugs burnished like gold, these 
graceful creatures walk" the streets like the queens of an Oriental 
fable. 

Many linvs of vessels converge at Bombay : the P. & O., the Brit- 
ish India, and three or fonr others of less importance : two French 
liiU'M, a German line, the Austrian Lloyd, the Italian Mail, and ft 
Dutch line, are some of those to l>e s^^en during a stay of a fortuight. 
The British India offers the largest immbsr of routes to the sight- 
iteeiug traveller. One of its lines Icmls to Kunachee, the uortherii 
port of India; another goes to Calcutta, stopping at way ports; a 
third extends to Znnzilmr and Mozamiiique, and s fourth reji^hes 
places on the Persian Gulf. This fourth route the tourist should 
certainly take if he has the time, though it carry him into the most 
tr>'ing climate imaginable. Before starting he should get Moore's 
" Lalhi llookh." it cau bii Iniught at an excellont English bookstore 
in Bombay, and ruiul it on the way, as some of the scenes arc laid in 
these waters. 

Tlio passengers on these Gulf steamers are of as many types sa 
those »oon on Change in Bombay, It is not aulikely that of the 
twenty or more who sit down to dinner, no two will bo of the same 
color, costume, nationality, or religion. Even the crew ceases to be 
Euro{]paii: ChiniiRicii usually L^ook and wait, and Indians handle 
cargo and work the ship. 

Alwut (HH) miles and 4 ilays fi-om, Kurrachi'e, Ormu?. is made, 
dirty, dilapidated, with ubsobitidy no remains of its historic wealth. 
The first place of importance is Bushiro, 300 miles farther up. It ia 
thv principal seaport of Persia, and does considerable trade, long 
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caravans of camels transporting^ merchandise to and from the inte- 
rior. Persian cats can be grot here ; a pair offered for $25 was sold 
finally for $5 ; with more time they could have been bougrht for $2. 

From Bushire to Bassorah, on the Euphrates, is 180 miles. A 
narrow canal-like stream leads from the river to the native village 
where Sindbad the Sailor is said to have roamed. Connection can 
be made at Bassorah with a steamboat going up the river pjist the 
Garden of Eden, a disappointing, flat, uncared-for plain, to Bagdad ; 
and thence, by camel to points in the interior. Steamei*8 in the 
Persian Gulf trade take in dates, grain, and wool, leaving cotton fab- 
rics, rice, opium, etc. 

On returning to Kurrachee, the traveller would do well to take 
the railway to Agra, and the Taj, Benares, and other places, and so 
back again to Bombay and the ocean highways. 

Henceforth, the character of the passengers on board ship changes 
somewhat ; many of the Europeans leave for extended tours by rail 
to Calcutta and other Indian cities, their places being taken by 
Parsee merchants, rich Indians, and enterprising Chinamen, bound 
away on business. 

The run to Colombo, Ceylon, 875 miles to the southward, is made 
over a warm, smooth sea, and on the evening of the fifth day the har- 
bor is entered. Colombo is a steamship centre where all the vessels 
of the long trunk lines rendezvous to coal, provision, exchange pas- 
sengers and frequently freight. They come from the four quarters 
of the globe, from Calcutta and Bombay in the north, from China 
and Singapore in the east, from Australia, Mauritius, and Africa in 
the south, and from Aden and the Suez Canal in the west. Colombo 
has much to attract a traveller during the 24 oi^ 48 hours the steamer 
stays, but usually the Oriental Hotel claims his time and attention, 
for this is the place of meeting of all who go upon the waters, and 
high wassail is apt to be the order of the night. 

The dining-room of the Oriental is the refreshment-room at the 

intersection of the chief steam lines of the world. It is, as it were, 

the restaurant of a Union depot where everyone must go for a meal ; 
18 
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at its tables travellers from oiiposite poiuts of the worltl meet, CTiinesfi 
bound for Europe, Enylishmeu to report for Iitdiiui duty, French st>l- 
diers eu route for Saigon, and Australiaut^ making the grand tour. 

If the traveller baa stayed in the name sliiji all the way from Lon- 
don, he baa, by the time be arrives at Colombo, been 30 days en 





vt'fftujr and navigated a lUstauuu of ti,70U miles. By whatever line he 
baa come, he should have enjoyeil hiK life on board ship, for after the 
first day or two out from port ncquaintaiices ai-e made that rapidly 
ripen into pood fellowship. Deck cricket, quoitu, and cock-fighting 
enliven the fori'ut>on»! a novel nm\ a nap wear away the afternoons; 
an innocent rubber with the ladios brightens the evenings ; a good 
chorus begins the nights merrily, and a small game of draw shortens 
thu d>'iug h<3i 
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At Colombo often the best of frieuda must port, some to stay in 
die country, others to go to a different ship ; for the choice of routes 
B varied, there beinj? some 15 steamship linos radiating hence tow- 
i the attractive countries of Australia, Africa, the Dutch East 
^dies, China, Japan, India, and Europe. 

The run up the coast from Ceylon past the French settlement of 

Pondicherry, where the French steamers touch, to Matbas, 614 miles 

J the northward, is smooth sailiu^ if the moDsoou months of April, 

June, Novenib*n-, aud December be avoided. A day in port is sufti- 

cient for landinj^ the eorfrn, broujrht off in lighters manned by stal- 

jrort lascars, naked except for the narrowest of breech-clouts and the 

(Dost enormous of turbans. The traveller, while at Madras, should 

a the Indian jugglers, and to do this comfortably, should make ar. 

kngements to have the exhibition held on board ship. Two or 

) natives, sitting on the open deck at his feet, place a mango- 

e with a handful of dirt under an old cotton sheet, which, after 

ting gibberish, they remove, disclosing a small green sprout 

t 8 inches high, " Big maugo ! " is then inquired by the head 

Iggler; " big mango ? " Receiving assent, the twig is carefully re- 

?d and incantations follow, while the jugglers slowly raise the 

( of the sheet higher and higlier, until finally, on removing it, 

there stands a maugo-bnsh 5 feet high, bearing fniit which the jug- 

_gler will pick aud distribute. The trick is worth the $10 it has 

wt. 

From Madras to Calcutta the distance is 770 miles. The most 

interesting feature of the joume.y is the difficult navigation of the 

or Calcutta Kiver, under the direction of the skilful pilots; 

ich of whom brings his own leadsman on board, sometimes two of 

Ithem, aud his own native servant, so as to be quite independent of 

rihe ship and her ci-ew. 

The river fi-ont of Calcutta is one long wharf with vessels moored 
Tin columns of twos, threes, and fours for a couple of miles. The 
1-Bteamer traffic is large, nearly 1,000 foreign ships coming and going 
f within a year, and as many coastiug steamers. The import trade is 
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principally in cotton goods, niftals, nnd malt liquors: the exports* 
are borax, rice, opium, cfumH. {jiiuiiy -cloth, etc. 

Fn>m Ciilcutta aeventl short sea routes may be takeu to atnuifjre 
countries: the Britiali Indiii ships «:(» to Rang'oon, in Burmah, and 
then dovm the Mahiy Peuiusula to Peaang, one of the 8trait Settlf- 
menta. Penanj; is on the itiad from Ceylon to Sin-japore, and Homc 
of the ^reat liners stop for a couple of hours to take in a mail, some 
tin, and a few spices. The harbor is one of singular i)eauty, but not 
otherwise of much interest to the traveller, hurrying on through tin- 
picturesque Straits of Malacca to Sins:apore. 

Singapore is the half-way hojise ou the great highway between 
India and Chinii, whnre all ships, largo and small, stop. Its posltiou 
is a most impoiiaut one, not only as a large coaling and docking* 
statiou, but to a greater extent aa an immeuse entrepot for goods, 
the trade being largely one of transit. The shipping business done 
is enormous ; the docks aud streets are full of bustle and activity, 
of Ijurryiug, running, hard-working Chinese, Javanese, Moluccjins. 
aud Europeans, unmindful of a temperature averaging 86° Fahren- 
heit. 

This town of auch activity and go lies almost under the equator, 
in latitude 1° 17' north ; its longitude is nearly 104° east i just 12 
hours and 9 minutes ahead of New York, from which city it is separ- 
ated by 12,000 miles of water, requiring about 43 days of ocean navi- 
gatitm. 

Singapore has steam communication with 152 different ports, far 
aud near. During the year, 3,600 foreign ships enter the harbor, aud 
nearly the sumo numlwr clear, representing a shipping movement of 
over 5,500,000 tons. The regular Hnors niake (■oanection at Singa- 
pore with the Netherland India Steamship Company — " Dn Noder. 
landsch-Indischo Htoomvaart Miuitschappij "—an efficient organizii' 
tiou with heaiiquartors at Batav-ia, Java. Some of the by-ways of 
travel over which the tourist can agreeably saunter by means of the 
mi or more good st^iamors of this company lead to all the ports on 
the coasts of the islands of Javu, Sumatra, aud Borneo, to the Mo- 
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luccas, Philippines, Celebes, and so back to Sin<^apore, where the 
traveller boards the steamer bound for Hon^^-Kon*?. 

The mail, and other full -powered steamshii)s, leaving Singapore 
for the northward, head straight up the China Sea for Hong-Kong, 
1,435 miles away. During this run of 6 days the most learned dis- 
cussions are held concerning the weather. Typhoons are most prev- 
alent from July to December ; from December to May they seldom 
happen, still they have been known to occur in every month of the 
year. The Sei^tember equinox is a very j^recarious period; there- 
fore, if the tourist is anxious to make sure of smooth weather, he 
should time his voyaging so as to be in these waters in early June, 
when the southwest monsoon is lightest. But this brings the ship 
to Hong-Kong at the beginning of the warm weather and rainy 
season, whereas the months of December and January are the most 
delightful, the mean temperature being 65° F. 

In the wet or damp season the traveller must keep watch of his 
clothes, books, shoes, etc., or they will get injured by mildew. This 
supervision of one's effects is necessary throughout the entire voyage 
around India, the dew at night being penetrating and saturating. 
Two serviceable suits of flannel should be taken to be worn alter- 
nately, so that one suit can be drying. Leather shoes, particularly 
blacked boots, are damaged by the mould that forms on them when 
exposed ; the proper foot-gear is the canvas shoo with nibber sole. 

Hong-Kong is attractive because of the high peak, 2,000 feet 
above the water, the forts half-way down the mountain's side, and 
the city built on the long easy slope nmning into the capacious bay, 
where the wharfs, docks, mooring-buoys, and the like give unmistak- 
able evidences of the maritime importance of the x>lace. The men at 
the clubs on shore, both English and German, will tell the traveller 
that Hong-Kong ranks as the fourth port in the world in the amoimt 
of shipping that annually passes through its waters: a few years 
ago this was estimated to be above 12,000,000 tons, which, if cor- 
rect, would give Hong-Kong nearly as much as New York. 

Should the traveller desire to visit China and Japan, he must dis- 
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embark at Hon^-Kong. This be will do regretfully, for he has be- 
come attiiclied to his ship, her offiei'is. nniT hia messmates. He has 
beeii well ami t-oui-teously treated throughout a long aud at times 
tedious voyage, during which everything has been done to make him 
comfortable and contented. Really, the main differences existing 
between the steamere of the different comi^anies are those of route 
and time. For instance, the P. & O. lauds the passenger at Hong- 
Kong, 44 days days from Ijondon, via Gibraltar, Malta, the Canal, 
Bombay, Colombo, and Singapore, a total distance of 9,800 miles. 
At everj' main port touchetl en route, no matter by what line, at least 
6 hours, oftener 12 or 24 hours, can be had on shore in which to see 
the place, and there are uo annoyances or vexations as to custom- 
house duties or inspections. The M. M. line, which departs from 
Marseilles, touches at Naples, and reaches Hong-Kong via the Ca- 
nal, Aden, Colombo, Singapore, and Saigon, goes over 8,160 miles of 
water in 36 days. The German mail, leaving Bremen and Antwerp 
and going by way of the Canal via Colombo and Singapore, traverses 
10,223 miles in 43 days. The Austrian Lloyd, from Trieste via Bom- 
bay, makes port in 50 days, after a journey of 8,345 miles. 

To visit Canton the steamboat should lie taken that leaves Hong- 
Kong daily. The trip of 7 houi-s' duration will bo enlivened by the 
noisy Chinese passengers on board, and by the numerous Chinese 
junks constantly i)asseil as they ai-e going up and down the river 
mider sails and oars. The traveller will also encounter some Euro- 
peans, who will gladly tell him g€)i«l stories and put him up at their 
snug little club-honse on the Shameeu, the island connected with 
Canton, where the white population resides. Canton should be 
seen ; it is a typical Chinese city into which modem civilization has 
made no visible headway. 

Returning to Hong-Kong, the water-front offers much that is at- 
tractive. ThoHsiinds of junks lie in rows, anchored off the harbor, 
and thousands more arc moored along the sea-wall ; the noise made 
by the crews of these boats, l>eating gongs, firing crackers, singing, 
Bhontiug, tuid burning papers and josH.8ticks to their favorite Bad- 
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dhos, is pandemonimu. On shore coolies trot about in couples, with 
loiig bamboo-poles on their shoulders, transporting chests of tea, 
silk, miitting, etc.. from the junks to the big BtorehouBes and from 




the storehouses to the lighters to bo towed iduufjsidc the uteamers, 
where the bales are hoisted into the holds. 

At this iiort the traveller will find a newly organized transpacific 
service, niuuiiig by way of Yokohama to Vancouver, whei-e eonuee- 
tion is made with the Canadian Pacific Railway to Quebec and Hali- 
fax, and thence to London. The line, its at present formed, consists of 
three magnificent steamers, sailing monthly. The Empress of India, 
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^e piouetT of the line, mmle the voyage early iu 1891 from Tokoni 
to Vancouver iu tht- uupreceileuted time of 10 days ami 15 hours. 

Observiuff the steamera closely, the travelU^r will iliscover that 
oue of them is flying a different flag from those he has Iseeu avcus- 
t<nm'(l to see while on the journey aloiig the ^-eat Indian Oceiiui 
highway : the stare-aud-stripes l>plimK to one of the vessels of the 
Pacific Mail Steamship Comi>ftny of the I'uited States. 

The Pacific Mail Steamship Company was organized in 1847. iit 
tlii? time of the colonization of the Pacific States, and gained noto- 
riety by despatching one of its first vessels, thi^ Culifurniii, from New 
York, in 1B48, to Son Francisco by way of Cape Horn. The siiccesa- 
ful termination of this exti-aordinarj' performance, in those eai'ly 
(hiys of steam navigation, enabled the company to inaugurate a 
steamship service Vietween Panama and Sjin Fnmcisco. The route 
thus opened was from New York to Colon (Aspiuwall), and thence 
across the Isthmus to Pnnamn. where the steamer was in waiting to 
nm up the Mexican coa«t to California. The transpacific route was 
commenced iu 1867, soon after the openinjj of the Fuctfic Sailroad, 
anil is now worked in conjunction with an English line, the Oriental 
& Occidental. 

The traveller bound from Hong-Kong for Yokohiimii can take 
either the Canadian Pacific steamei-s or tlie Patrific Mail. If. how- 
ever, he is anxious to see the ports of China imd Jai>iui befoit- enter- 
ing on the great thoroughfare of the Pacific Ocean, he has at his 
choice several efficient lines of local luid coasting steamers, that will 
Iwar him safely to the diffei-ent treaty ports and iiiTord him idl the 
time he will require for siglit-seeinsr. 

Most of the Kunipeim mail lines go to Shanghai, and the coast- 
ing lines <if both China and Japan niidie it a stopping-place. Hhang- 
Imi is Worth a visit because of the diflferent European ways of living 
in China. The city is composed of sections where eac-h nation haa 
fStablishfHl its own settlement, contiguous to. but quite distinct 
from, that of any other nation. Tliere is an American town, an Eng- 
lish town, a French town, a German town, and a Chinese town, each 
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preserving its own languag:e and society, and as far as possible its 
own architecture. 

The Mitsu Bishe line of steamers, the Mippon Yusen, and two or 
three others, ply between the ports of Japan along the really beauti- 
ful inland passage, and up the Japan Sea. If one be interested in 
Japanese ceramics, swords, armor, and antiquities, he should take 
this way trip ; eventually bringing up at Yokohama, whence a rail- 
way ride of iin hour will land him in Tokio. 

At Yokohama passage is seciu-ed for San Francisco, 5,000 miles to 
the eastward, across the broadest part of the Pacific Ocean. This 
route is one of the longest direct lines between two places that is 
steamed over by the ships of any company. It is a dull and monot- 
onous voyage ; nothing but blue water for 18 days, no land is seen, 
no strange sail sighted, rarely even do gales of wind blow hard 
enough to make things livel3^ The cabin piissengers are j^rincipally 
Americans returning to their native land, a few Englishmen making 
the round of the world, a couple of Australians full of talk of the 
greatness of their own country and sceptical as to the advance and 
improvement of any other; some Japanese, curious, j^olite, intelli- 
gent ; one or two rich Chinamen who keep to themselves, and a 
sprinkling of other nationalities. This heterogeneous crowd gets on 
well together, plays cards, makes i)ools on each day's run, discusses 
the 180th meridian question, as to why the week is one day longer 
than seven, jokes, laughs, reads, smokes, and drinks. 

The steerage passengers ate mostly Chinamen returning to Cali- 
fornia after a visit home. Special acxH)mmodations are fitted for 
them. Not infrequently the Chinese in large numbers take passage 
on the Pacific Mail to l)e landed at Honolulu. This will give the 
traveller a day in port, when he should go on shore to enjoy Sand- 
wich Island hospitality, and see the Hoola-hoola — a native dance that 
must be prearranged and paid for, since it is interdicted by the Gov- 
ernment because of its supposed demoralizing influence — on the na- 
tive. After a voyage of 2,000 miles in 7 days to the northeast, the 
steamer enters the Golden Gate, and passes up to the city of San 
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rmucisco. A six-ilay run by railroad, aud the traveller is once a^ain 

back in New York. 

The whole distauco travelled by the way described is, in round 

Bnmbtirs, 23,000 miles, and the time taken to do this may have been 
rat 80 or i)0 days, or more ; the longer the better, for it requires 

pleaty of time to enjoy a trip around the world. It also requires 

pioney. About $1,000 would be necessary for passage money alone ; 

Double this amount would bo sufiieient to take the traveller in corn- 
Sort and ease, and upon his an-ival home he would consider it money 
r admirably spent. 



The traveller reaching San Francisco by the above highway of 
rcumnavigation can further add to his knowledge of strange coun- 
tries by selecting a sea journey to New York, instead of a land nm 
by railroad across the continent. To go by sea passage must l)e se 
cured on board a Pacific Mail coasting steamer, the only line running 
3 Mexico, Central America, aud Panama. Steaming down the beau 
Wfiil coast of California, stopping at picturesque harbors in MexitH], 
■■anchoring off rowlsteads of Central America, ttvkiug on and off a few 
passengers, an Englishman, a German, an American, handling cargo 
— snch is the rough log of the cruise of 20 days and 3,200 miles unti' 
the splendid Bay ol Panama is reached. The eight or ten ports 
call are better seen from the ship than from the shore. The enchant 
meiit of distance gives way upon rlose examination to pity aud dis 
gust, for dirt, indigence, and a total ignorance of how to live d« 
eently are noticeable everywhere. 

At Panama two widely different routes leatling to the Uulteii 
States are offered: the one goes over the Isthmus of Panama by rail 
and thence to New Y'ork by sea ; the other stretches away down the 
west coast of South Amenca, through the Straits of Magellan, and 
up th« Atlantic highway. 

By the first route the railway journey over the 45 miles of land 
tparating the Pacific from the Atlantic Ocean, crosses, recrosses, 
1 runs beside the deserted canal, affording ocular proof of the foil- 
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ure of the scheme. At both Panama and Colon the same appearance 
of being left is noticeable. The business of the two ports is one of 
transit only, but is sufficiently great to furnish employment to some 
thousands of Americans and Jamaicans. 

Nearly a dozen steamship lines leave Colon for ports in the 
United States, Europe, the West Indies, and the neighboring coasts, 
and by one or two of them the traveller can run up to Greytown, 
where he will have an opportimity to see the Nicaraguan Canal. 
This canal, when completed, will make important changes in exist- 
ing routes between the United States and Europe at one end of the 
line, and the west coast of the American Continent, China, Japan, 
and Australasia at the other. For instance, the route from London 
to Sydney is 12,500 miles, via the Suez Canal ; by the Nicaraguan 
Canal the distance will be less than 12,000 miles. And if the lengths 
of the routes from the Atlantic seaboards to the Pacific seaboards, 
both east and west, be compared with those now followed, the great 
saving by the Nicaraguan gateway becomes still more apparent. Be- 
tuming to Colon, the traveller boards the north-boimd steamer, and 
lands in New York, 2,000 miles distant, in 8 days. 

It may be, however, that the traveller decides upon proceeding 
by the second route, leading from Panama to New York. If so, he 
books on board a steamer belonging to the Pacific Steam Navigation 
Company of England, a powerful organization having the contract 
for carrying the mails, and controlling almost exclusively the Isth- 
mian trade to and from Soutli America. The ships of the Company 
run into all the ports of consequence on the west coast, and the lines 
extend from Valparaiso by way of Magellan Straits to the river Plate 
and Brazil ports, and tlience to Lisbon and England. An important 
point for consideration in connection with this southern trip is the 
probability of there being a revolution in progress in some of the 
countries to bo visited, which might interfere with going on shore. 

At length the steamer leaves Panama, and the passenger for the 
United States begins his long journey. His companions are very 
few, South Americans, principally, bound for ports along the coast. 
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so he is left to his ovm resources. He can reml, and k)img'e, and 
make good friends with the officei-s of the ship, who are Englishmen. 
At night he can stretch out in his steamer chair and dream away the 
warm hours gazing at the '* majestical roof fretted with golden fire/* 

From Panama to Valparaiso, some 3,100 miles, 25 ports are 
touched at, which, Callao excepted, are of no special interest. Callao, 
the seaport of Peru, is in itself unattractive, the town and the people 
are dirty ; the empty docks, the lazy inhabitants, the atmosphere of 
laiHsez oiler, confirm the opinion that the place and all iiround it 
have had their day. From Callao the traveller should go to Lima, 7 
miles distant by rail, and take tlie Oroya Kailway to the top of the 
Andes, 15,000 feet above the sea-level ; the wonderful engineering 
ability displayed in constructing tliis road will x>rove quite as im- 
pressive as the truly magnificent mountain scenery. Two days will 
suffice to make the excursion and bring liim back to Lima, an old 
Spanish city with many interesting comers. The cathedral should 
be visited ; in tlie crypt lie the bones of the great Pizarro. A dirty 
Cliolo shows them. Keverently pulling aside a ragged curtain from 
before a dingy stime bench, he exchiims, " Behold the bones of Fran- 
cisco PizaiTo ! " Their state of p(»rfect ])reservation and symmetry 
of arrangement might incline one to doubt the tnith of the state- 
ment. 

Leaving Calhu>, en route for Vali)araiso, the stc^amer makes sev- 
eral ports ; some of them intc^resting l)ecause of the recent war oper- 
ations, but other^^'ise they liad better be viewed from the ship's deck, 
for the same low adobe dwellings and squalid existence characterize 
them all. AftcT 11 days of pleasant weather Valj)araiso is reached. 
Valparaiso is built cm several hill slopes running to the water from a 
high ridge back of the city. It is a \Ai\co of gn^at Rctivity ; the docks 
are piled high with freight, the p(>()j>l(' ni()v<' about with spirit, the 
harbor is full of ships, and there is that general air which betokens 
linaiicial souii<lness and coniniercial i>rospt'rity. The streets are 
notic(*ably clean, the buildings are of good arcliiteeture. the stones 
are inviting, and the frecpiently recurring signs in English, French, 
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and German, and the people met, are indicative of the cosmopolitan 
nature of the inhabitants. 

The Bay of Valparaiso is open to the northward, from which point 
the heavy gales blow, raising a long rolling sea that works consid- 
erable damage to' shipping. Steamers weigh and stand out when 
these blows come on. 

Valparaiso has connection, via Magellan Straits, with Montevideo, 
2,760 miles distant, by means of four or five lines of good steamships. 
The P. S. N. — as the Pacific Steam Navigation Company is called — 
runs vessels over this route. So do the Cosmos and Hamburg Com- 
panies, German lines ; there are besides French and Italian lines. 

Since leaving Panama, 21 days ago, the weather along the Pacific 
highway has been uniformly pleasant — for northers are infrequent — 
the breezes have been light and warm from the southward, the sea 
long and smooth, and the ship seldom out of sight of the bare sandy 
hills running along the shore, or the towering Andes stretching away 
in the background. To the south from Valparaiso, however, this 
changes. It grows colder, the sea gets rougher, and by the time 
the Gulf of Penas, the entrance to the inside passage, is reached, the 
chances are it will be thick and unsettled, with every prospect of a 
foul gale. When the storm breaks it is tremendous; in no other 
part of the world do winds blow harder or seas rise higher ; lofty 
ships carry low sails hereabouts, and steamers frequently have to 
lie to. 

The mad ocean is left astern when the ship enters the inside pas- 
sage leading along the coast of Patagonia and the Straits of Magel- 
lan. Here the scene is one of unparalleled magnificence. High 
bare walls of stone, towering barren cliffs, lofty snow-capped peaks, 
weather-scarred mountains down whose furrowed sides extend 
steel-blue glaciers — all reveal nature in her most majestic and awe- 
inspiring form. 

From Sandy Point, a small settlement midway in the strait, where 
coal can be obtained, to Cape Virgins, 150 miles beyond, the lay of 
the land is less varied and attractive. At the Cape the ship enters 
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on the temiiestuoutt Atlautic highway, and heads uortliward for Mou- 
tevideo, 1,300 miles away. Five days later the anchor ia let go 
about 3 miles oflf the city. Tho travulltir must lemember, whuu 
going ou shore at Montevideo, that pamperos blow frequently, rais- 
ing n nasty cross-sea which makes boating very uncertain. Several 
wtU-knowii lines of foreign vessels make Montevideo a port of call ; 
among them the Messageries Maritimes; the North Geiinan Lloyds, 
the Austro-Hungarian Lloyds, and the Italian Mail. Of the many 
other lines, English, Frt>neh, Germioi, Italian, Spanish, and Brazilian, 
to Ih! seen in the harbor, none is of more importance than the Boyal 
Mail Steam Packet Company, of Simthampton. In 1842 this steam- 
ship company was the tii-st that can-ied mails to the West Indies 
from Europe. It bcgau the Brazilian and Kiver Plate (Rio de la 
Plata) mail service in 18S0. To-day its routes include tho "VWst 
India Islands, Mexico, and Central and South America. 

The regular linem to Montevideo, and the several local and c(ia.st- 
iug steamers, come to off Buenos Ayres, 100 miles to tlio southeast- 
ward. The extensive harbor works, for the purijosc of making the 
city a deep-water port, at once excite admiration. Both Montevideo 
and Buenos A>*res are attractive cities of regular streets, many sub- 
stantial houses, public buildings with Italian marble facades. Span 
ish cathedrals, and extensive suburbs of handsome residences sur- 
rounded by beautiful gardens. Tho mean temperature of the two 
places, 63°, corresponds with that of Palermo and Kome. The busi- 
ness of M<}ntevideo is good, the imports of merchandise, machinery, 
and manufactured articles exceeding $22,000,000, and the exports of 
hides, horns, wool, and beef being valued at H5,000.000. The trade 
of Buenos Ayres is much larger, the imports being valued at 
$88.00*1,000, the exports at *65,000,IHHI. 

The traveller for Rio Janeiro can take n coasting line if he desires 
to visit southern Brazil; otherwise, any one of the big mail ships 
will make the run of 1,150 miles in 6 days. The port of Rio, large, 
deep, and the most beautiful in the worlil, is entered by a channel a 
milu and a half wide, defended by forts. Inside the bay is 17 mileB 



UP TUE AMAZON. 289 

long by 10 miles broad. The town is most attractive from the water. 
It is esi^eeially picturesque at night, when the arrangement of the 
innumerable gas-lights distinctly outlines the entire city, built on 
a gentle incline towiu'd the bay. The streets are nanow, badly 
l)aved, and not over-clean. The traveller will find that he can get 
on well enough if he talk French, for there is a certain French air 
about the community. Many of the stores have French signs, nearly 
all the shopkeepers speak French, it is the language of the hotel 
clerks, the opera bouiFe sings it, and the black-eyed senoritas mur- 
mur it. 

Bio is connected with Europe by 12 regular lines of steamships, 
and with the United States by 3. New York being the traveller's 
objective port, he should take passage on board one of the vessels of 
the United States & Brazil Mail Steamship Company, flying the 
American flag. Since leaving Panama, 40 odd days ago, the tourist, 
has steamed over 7,000 miles of ocean highway, yet throughout all 
this time and distance, he has never once seen the stai-s-and-stripes. 
The ships of the United States & Brazil Mail Steamship Company 
are despatched monthly from Bio, making stops at Baliia, Pemam- 
buco, Maranham, and Para in Brazil. At Para a most interesting 
route is offered by regular steaniers running up the Amazon to Ma- 
naos, 1,000 miles away ; thence, irregular vessels go 2,000 miles far- 
ther. From Para the United States & Brazil Company makes Bar- 
badoes, of the Windward Isles, in 6 days — a healthy, delightful 
winter resort, where a mean daily temperature of 80° is tempered by 
the steady northeast trade-winds. 

The weather along the Atlantic highway, from the river Plate to 
the Windward Islands, is for the most part fine, clear, and warm, 
with occasional rain-squalls when on the line, and possibly a stiff^ 
blow when rounding Cape St. Koque. Excepting the pleasure inci- 
dent to being at sea, there is little to excite the traveller, for the pas- 
sengers are few, Americans and South Americans, and are not ad- 
dicted to much amusement. Lounging, reading, smoking, and walk- 
ing the deck, conversation and cards pass the time. 
19 



390 STEAMSUIP LINKS OF THE WOULD. 

At BarbaJoes the tmvellcr emtera the waters of the West India 
Islands. Theso islands present a great contrast to Kouth Amerii-a, 
not ouly in physical features, but in weather and population. Dur- 
ing the winter months the northeast trades blow at times with force 
enough to raise a rough sea. During the summer season hiu'ricaues 
ai'o to be feared. The differences of race characteristics are more 
noticeable than those of the weather. Instead of the lazy, polite, 
cruel South AmBricans, the traveller encounters the ubiquitous West 
Indian darky, celebrated for hie insolence, chaff, and annoying per- 
sistence. 

From Borbadoes the steamer shapes her course for the Island of 
Hi. Thomas, a day's run of 300 miles. St. Thomas is a place of great 
Bhippiug activity. It communicates with Eiu-oi)e by lines running 
to England, France, Germany, and Spain. It is the West India 
head-quarters of tho Royal Mail Steam Packet Company, and the 
central poiut fi'om which branch lines radiate that will take the trav- 
eller to any or all of the islands, as he desires. 

Now that tha West Indies, the Bahamas, and Cuba are growing in 
favor as winter resorts, the Hues and routes of steamers from the 
West Indies are many and vaiious. For Instance, to reach New 
York the Clyde and Atlas lines sail from Hayti ; the New York 
& Cuba line fi-om Cuba an<l the Bahamas ; the New York & Porto Pico 
line from St. Johns ; the Red D line from Curasao and Colombian 
ports; tho Quebec Steamship Company from St. Kitts and other 
Windward Islands and Bermuda ; the Atlas, Hondnras, & Central 
America and Wesaels lines from Jamaica, and the Trinidad lino 
from Port of Spain, Grenada, and Guiouo. The Plant line from 
Jamaica lands the traveller in Tampa, Flo., a place in communica- 
tion with Havana, as is New Orleans. 

If, however, the traveller has taken none of these minor routes, 
but stayed by the United States <fc Brazil steamer at St. Thomas, he 
is landed in New York. 1,450 miles distant, in 6 days. 

The whole voyage from San Fi-ancisco around tho American con- 
tinent to New York, along the ocean highways commonly navigated 
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\(^ the larger steamships, ih 16,500 milee long. TIic time takeu to 
make tliia distance is about 100 days. The cost of the journey for 
tickets, transfers, and iinaToidable delays is 11,000 ; $2,000 will enable 
the passenger to do it comfortably. 

The traveller from New York has been gone from start to fiuish, 
by the ocean highways to Europe, India, China, San Frauciseo, 
South America, anil back to New York, nearly 200 days; has steamed 
over about 40,000 miles of water, and has spent 14,000. He has 
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learned that there are other lands and other peoples than his own 
worthy his admiration and study. Let him take a year and 15,000 for 
this rouuiUng the world, and he will be better satisfied and better in- 
formed, and appreciate more fully that " going to sea clears a man's 
head of much nonsense of his wigwam." 

The fourth great ocean thoroughfare, the route aroiuid the Cape 
of Good Hope to Africa, Australia, and the East, is traversed by many 
fine steamers. The way lies from Europe via Madeira, Cape Verd, 
St. Helena, West Africa, and Cape Town, thence to East Africa via 
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Mauritius to Australia, whence the Occideut line leaves for New Zea- 
liuid, Samoa, Sandwich Inlouda, aud Sau Fraiiciaco, This long route 
covers 30,000 miles. To rea<?li the Cape, G,000 miles from England, 
the two well-kuowu English mail lines, the I'uioa Steamship Com- 
pany anil the Castle Mail Paekets Company offer the most attractive 
routes ; the steamer service of both is of the highest order. The time 
out is 18 days, the faro about $180. 

Two English lines, the New Zealand Shipping Company ami the 
Shaw, Savill & Albion Company deserve special mention, because 
the route they follow gives the longest jtossible 8tret<'h of oeeau navi- 
gation, each vessel making a complete circuit of the world on the 
round voyage. The fleet of each company comprises 5 large, well- 
appointed steamships, despatched alternately every two weeks over 
the following route: From Plymouth to Teneriffe, 1,420 miles in 5 
days, where a stay of 6 houm for coaling gives opportunity for a trip 
on shore. Then a ntn of 4,450 miles in 15 days brings the steamer to 
Cape Town, where an 8 or 10 hour stay is made. Passengers for Af- 
rican ports transfer here. From Cape Town a run of 5,400 miles 
in 17 ihiya brings the steamer to Hobai-t. where Tasmanian and 
Australiim passengers leave the vessel. After a tew houi-s in this 
lieautiful harbor a 4 days' run of 1.270 miles lands the traveller in 
Wollingttm, New Zealand. 

For the homewiird voyage a course is shaped for Cape Horn, a 14 
days' run. Once around tliis point the ship makes Bio, 22 days and 
6,820 miles distant from "Wellington. The next port of call is Tene- 
riffe, 3,360 miles and 12 da.ys distant, whence a 6 days' mn is sufficient 
to L'ovev the 1,420 miles that again lands the traveller in Plymouth, 
after ha\dug Ix'on gone 81 days and travelled over 25,150 miles. The 
price of a ticket over this longest of great sea routes is about $050. 
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UmcoaN, the. flrst steamship to enter 


□umber and Dalionalitj of, 350. 


Boston from Europe, 118. 






between Europe and the East. 260. 


United Stales and BrazU Mail Steamship 


Steel, use of. In naval co a struct ion, 54. 


Company, 389. 


industry in the Uuiled States, 56, 86. 






Valpau-wbo. 284. 


ioapeclion of, 144 


Vanderliill. Commodore, atarts a Hne of 


Steering gear, sleam, 164. 


Inmsatiantic steamers, 124. 




Ville du Havre, loss of, 107. 


of, with the screw propeller. 18. 




return tubular boilers biiiit by, 38. 


Water, resistance of, lo a moving ves- 


Stockton, Commodore Robert P., ordera 


sel, 46, 48, 63. 


screw boats of Ericsson, 17. 


Waterwileh, the, experiments with. 83. 


Stoke-hole of a ateamahip, 171. 




Stokers, at work, 172. 


hla prejudice ikgainst steam applied to 


tlieir quarlers, IT.!. 


marine propulsion, 77. 


SUBK Cuual, passage of. 269. 


Wave^iclion in the case of ships at full 


Sunday on ateamship, 142, 


speed. 48, «( imj?. 




Waves produced by a ship in motion, 47. 


Tauk Bieamere, 243. (( tai. 


61. 


Tapscott's line, 218. 


West Indies, steamship lines touching at. 


Teutonic, breaks the record. 44. ISO, 229. 


200. 


tonnage of. 280. 




Tbomas Foweii. tlie, 34. 


234. 


Tonnage of the United States in 1830 and 


Wheelwright. William, the Instigator of 




PacificSteam Navigation Co.. 33. 


of London and Liverpool, 8. 


While Star line, establishment of. 20.' 


of foreign and domestic ships tu 


build a new type of abip. SS. 


1890, 228. 




stnni. in ibe United States and Great 


the freight capacity of the lurgcai 


Britain. SB. 


ahipa of. 318. 






Tramp steamships, tvunam; of. in 1B90-91. 


Williams ft Gulon, See Ov.V.r. tint. 


aaa 


Wilson line. the. as freighl oiimers, 319. 


description of. S84. 


Wilson, Tiioroa.1, builds the flritL iron ves- 


Trave. Uic, 40. 


sel, 14. 


largest uinil carried by her, 230. 


World, a trip round ilic, 282. rt teq. 




Wrecked ateamships, list of, 190, tl itg. 


Trevithiok opposed by Watt, 77. 


WyckolT. Clievalier, a posaenger oa ttw 


ta 


Slrius's return voyage, 117. 
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**y# reference to the se7feral titles will convince any one at all familiar with the 
general subject that the particular topic is treated in every instance by an expert^ entitled 
as such to speak with authority,'*'* — JUDGE THOMAS M. CoOLEY. 



The American Railway 

ITS CONSTRUCTION. DEVELOPMENT, 
MANAGEMENT. AND APPLIANCES. 



WRITTEN BY THE MOST EMINENT AUTHORITIES IN ALL 

BRANCHES OF RAILWAY WORK. 

ne Mok is llTided into tiie Mlowiu ctapten, each beiii complete and M in Die treatmeDt ol Us siliject. 

AN INTRODUCTION BY JUDGE THOMAS M. COOLEY, 

Chairman of the Inter^state Contmerce CotHmission, 



THE BUILDING OF A RAILWAY. 

By THOMAS CURTIS CLARKE, 

Civil Engineer » 

FEATS OF RAILWAY ENGINEERING. 

By JOHN BOGART,; 

State Engineer 0/ New } '(*rk. 

AMERICAN LOCOMOTIVES & CARS. 

By M. N. FORNEY, 

Author 0/ the ** Catechism 0/ the 
Locomotive^ Editor •• Railroad and 
Engineering Journals,*^ etc, 

RAILWAY MANAGEMENT. 

By gen. E. p. ALEXANDER, 

President Georgia Central R, R, 

SAFETY IN RAILROAD TRAVEL 

By H. G. PROUT, 

Editor •• The Railroad Gazette," 

RAILWAY PASSENGER TRAVEL 

By GEN. HORACE PORTER, 

Vice-Pres, Pullman Palace Car Co, 

THE FREIGHT CAR SERVICE. 

By THEODORE VOORHEES, 

Asst, Supt, N, y. Central R. R. 



THE PREVENTION OF RAILWAY 
STRIKES. 

By CHARLES FRANCIS ADAMS. 

President Union Pacific R, R^ 

HOW TO FEED A RAILWAY. 

By benjamin NORTON. 

Second Vice'Pres, L, I, R, R, 

THE RAILWAY MAIL SERVICE. 

By THOMAS U JAMES. 

Ex-Postmaster-General. 

THE RAILWAY IN ITS BUSINESS 
RELATIONS. 

By ARTHUR T. HADLEY. 

Professor Yale College : Author 0/ 
•• Railroad Transportation,^ 

EVERY-DAY LIFE OF RAILROAD MEN 

By B. B. ADAMS, Jr., 

Associate Editor *• The Railroad Gazette.** 

STATISTICAL RAILWAY STUDIE& 

By FLETCHER W. HEWES, 

Author 0/ 
*^ Scribner's Statistical Atlas,'* 



With 225 illustrations, 13 Maps, and 19 Charts, many being Colored. A Full index adds 

much to the Value of the Volume as a Book of Reference, 

Substantially bound in Half Leather, Octavo, $6.00, net. 



pOR the first time there is presented in this book an adequate account of the American 
Railway, an industry representing over nine thousand million dollars in its one 
hundred and fifty thousand miles of road. The above enumeration of the subjects, which 
are treated in the volume, is sufficient to show its value and importance, and in preparing it 
nothing has been left undone which might add to the lasting value and interest of the work. 



" A large imd handsome valunii. The variaui ckapten are all by ipeeiaUili toell inwm 
al autlttrriliet, each in his evm field, and the in fermaHoH given, while attnuHve in form, maj 
te defended upon as rntirefy trustworthy. " — Boston Beacon. 

ELECTRICITY IN DAILY LIFE 



A POPULAR ACCOUNT OF THE 
APPLICATIONS OF ELECTRICITY 
TO EVERY DAY USES 

J N this work, the plan of which is similar to " The American 
Railway " published a year ago, are to be found elabo- 
rately illustrated papers by ten writers who were selected 
for their expert acquaintance with every phase of this 
important subject. Acknowledged authorities in their 
respective fields, these writers have described both the 
theoretical and practical aspects of the different branches 
of electrical science in a singularly entertaining and instructive manner. The 
scope and importance of the work are shown by the following list of topics 
and eminent authors : 




THE ELECTRIC MOTOR AND ITS APPLI- 
CATIONS. 

By FRANKLIN L. POPE, 



THE ELECTRIC RAILWAY OF TO-DAY. 

Br JOSEPH WETZLER, 



ELECTRICITY IN UND WARFARE. 

Bv JOHN MILUS. 

Fini Licumanl. Corpi □( CBflnB 



ELECTRICITY IN THE HOUSEHOLD. 

lY A. E. KENNELLY. 

Electrician of Mr. T. A. Edi^nn'i Labon- 



' ELECTRICITY IN RELATION TO THE 

1 HUMAN BODY. 

I Bv M. ALLEN STARR, M.D., 

Piofff-ot of NVrvmi, Diwasn, Collsj. 



With lis illuBtrations, Square Bvo, $3.00. 
CHARLES SCRIHNER'S SONS, I'UIILISIIERS, NEW YORK. 
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RIEF LIST OF BOOKS ON TRAVEL, 

EXPLORATION AND ADVENTURE, PUBLISHED 
BY CHARLES SCRIBNERS SONS, 743 & 745 
BROADWAY, NEW YORK CITY. 

Rev, James Bassett. 

PERSIA; The Land of the Imams (With Map. l2mo, $1.50). 

** Scarcely inferior, in general interest, to O'Donovan's ** Merv,"or Stech's 
two volumes on Persia, and superior to either in interest for a reader con- 
cerned in the evangelization of the country. His pages are crowded with 
facts and replete with indications of intelligent observations and natural 
interpretations. We have not found a dull page in it. It is a small book 
with much in it, and that much good. — New York Independent. 

Capt. John G. Bourke. 

THE SNAKE DANCE OF THE MOQUIS OF ARIZONA. With a Description of the 
Manners and Customs of this Peculiar People (With Colored Plates. 8vo, $5.00.) 

**A valuable contribution to the study of native American ethnology, 
while its vivid descriptions of weird scenes, stirring incidents of travel, and 
characteristic anecdotes, make it very agreeable reading." — London Academy, 

IVilliam T. Brigbam. 

GUATEMALA; The Land of the Quetial (With 26 full-page Illustrations. 8vo, $5.00.) 

'* Mr. Brigham made a very extensive trip through Guatemala, and he 
brought to all that met his eye a trained intelligence which detected everything, 
revealed and promised. He discerned and comprehended much more than 
any of the natives have divined or hoped for, and his book is the only one 
extant in any language which discloses what the Guatemalan Republic is or 
might be.'* — JVew York Sun, 

Henry W. Bliott. 

OUR ARCTIC PROVINCE, ALASKA AND THE SEAL ISLANDS (lllust. 8vo, $4.50.) 

** Nothing so complete and satisfactory has ever before appeared in print in 
this country as this absorbingly interesting and minutely accurate account of 
the great Alaskan Seal Islands, and the book must now be regarded as the 
standard authority on * Our Arctic Province.' " — Chicago Herald, 

Rev. Henry M. Field, D.D. 

FROM THE LAKES OF KILLARNEY TO THE QOLDEN HORN (8vo, $2.00). 
FROM EQYPT TO JAPAN (8vo, $2.00). ON THE DESERT (Svo, $2.00). 
AMONG THE HOLY HILLS (With a Map. 8vo, $1.50). THE GREEK ISLANDS, and 
Turkey after the War (With Illustrations and Maps. 8vo, $1.50). OLD SPAIN AND 
NEW SPAIN (With Map. 8vo. $1.50). BRIGHT SKIES AND DARK SHADOWS 
(With Maps. 8vo, $1.50). GIBRALTAR (Illustrated. 4to, $2.00). 

**Dr. Field has an eye that sees very clearly. He knows also how to 
describe just those things in the different places visited by him which an 
intelligent man wants to know about. He has, besides, a singularly clear and 
pleasing style, so that the attention of his reader is never for a moment 
detained over any obscurity or infelicity of expression, but is at once rewarded 
by the clear perception of his meaning. — Dr, Wm, M, Taylor, 



3 BRIEF LIST OF BOOKS ON TRAVEL, Etc. 

Henry T. Fvick. 

THE PACIFIC COAST SCENIC TOUR (VVilh 20 tM-pt^ llluilnlrant. 8». tZ.SO). 
SPAIN AND MOROCCO: Sludiaa in tool Color lllma, tl.ZS.) 

" The ^vriler combines very happily the facullj' of close obEcrvalmn md 
minute deacriptjon irilh real lileraiy skill. Thus while hi: book conluns 
delBils which make it eminenlly useful and a source of exact information, it 
is also a pleasurable work (or the reader." — The Chrislian Vnion, 



INDIES Ollottrifad. S>o. tl.79). OCEANA: Englmd 
»d Har Celsniai illluilraltd. 8>a, tl.75.) 

" Mr. Kroude is the master of an exquisite prose style, nnd if not a fomnosl 
master he is very near to ihat rank among living Engliahmen. Not since 
* Eothcn ' captivated all its lenders, not since \VaIenoa narrated the sloiy of 
his wandering, has the romance of Iravel been treated with happier, abler, 
or more entertaining hands," — Ni-w York Timii. 



WUliam H. Gilder. 



. 13.001. ICI 



" No rccenl book gives so vivid an idea of the perils and hardships which 
necessarily accompany all attempts at arctic exploralinn, as this of Mr. 
Gilder's. The accounts of the people of Ibe various places viuted, and Ui«r 1. 
peculiar customs, show keen powers of observation as well as skill of^ 
desciiption. " — Baiton Transcript. 

Gen. A. W. Gruly. 



" Id every respect — the interest of the uamtive. ihe fullness and accuracy 
of Ihe departments of ethnology, of natural history, of meteorology, geology, 

auroral displays, of all matters of scientific iniercsi— this work is incompanUjr 
the most valuable one on Ihe subject ever published." — Chicago Intttior. 



William Elliot Griffis. 

COREA: THE HERMIT NATION iWi 



Mipi 
■' The work beara wilncss In a vasl i 
while it is clothed wit ^ 

regRrding a long isolated nation will for the first time be satisfied, il 
lurr of a Tespcclfiil and grateful reception from (lie student uf bisloiy, ethno- 
logy. an<! philology.— .Vfii. yori Shh. 



Illy<lrllii>i». 8>o. tl.SO.) 

mm of well directed labor ! and 
for the general reader, vrhose curiusilf 



William T. Hornaday. 

TWO YEARS IN A JUNGLE (Na« Ediliaa. »h. S8X0.) TAXIDERMY ' 
ZOOLOGICAL COLLECTING (lllaalnlad. 8te, MW h(.) 

"He describes with skill and fidelity. Here we have ihe hunter's *i 
the naturalist's deicriptions. and the tmvelcr't observations. We 
»y that the nimlii nation is rare and very inviling. — C*iVij^o Inlfriv. 
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/I. y. Mounteney-Jephson, 

EMIN PASHA AND THE REBELLION AT THE EQUATOR (8vo). SoUtmly by subscription, 

" You have commenced your story where a great gap occurred in my own 
narrative, a gap which you alone could fill up. There is within the covers of 
your volume much matter that is quite new to me, much that is extremely 
thrilling and exciting, and the whole is related with very enviable literary tact 
and skUl. With all my heart I commend to American and English readers 
this true tale of work manfully and nobly done and so modestly told." 

— Henry M. Stanley. 

Carl Lumbal t[. 

AMONQ CANNIBALS (Fully Illustrated. 8vo, $5.00.) 

" We have all read the book with immense interest. It is a work which 
will have a very long life, for it is full of wisdom and useful knowledge ; 
besides, it represents everything so lively before the reader's eyes that he 
forgets he is reading a mere description, and thinks he is at the author's side, 
and shares with him the hardships, dangers, and joys of a life among cannibals 
in the wilderness of Australia. The whole civilized world must be grateful 
to you for this really wonderful work." — Dr, Henry Schliemann, 

Selah Merrill. 

EAST OF THE JORDAN (With llluttrations and Map. New Edition, 8vo, $2.50.) 

No other American is so much at home in the East Jordan country as Mr. 
Merrill, and there does not exist in any other language so much fresh and 
valuable information respecting it. The illustrations which embellish the 
book are fresh and original, and the style of the narrative is graphic and 
entertaining. The work is exceedingly interesting as an account of explora- 
tion in this field, rich in historic associations. 

IVilliam Agnew Pat on. 

DOWN THE ISLANDS (llluttrated. Square 8vo, $2.50.) 

**An exceedingly entertaining book of travels, containing nearly seventy 
illustrations, including sixteen full-page plates. Mr. Paton relates what he 
has seen in the Windward Islands, from St. Kitt's to Trinidad, and with this 
he interweaves a vast amount of official and historical information, yet without 
making the book a formal affair. The story is highly romantic and makes 
good reading. " — Boston Beacon. 

W. S. Scbley and Prof. J. R. Soley. 

THE RESCUE OF GREELY (With Mapt and llluttrations. 8vo, $2.00.) 

The work has been singularly well done. The whole stoiy is told in plain 
facts, plainly and intellectually stated, and the adjectives are few. Rarely is a 
great story narrated so simply and yet so effectively,"— A^. Y. Times, 

Dr. Henry Scblieniann. 

ANCIENT MYCEN^ (llluttrated. 4to, cloth extra, $7.50). TIRYNS (llluttrated. 
Royal 8vo, $10.00). 

'' Dr. Schliematm has made the most important contribution of the present 
century to Greek archaeology." — The Nation. "The interest of the work is 
not confined to either England or America. Every enlightened nation will 
welcome it, for it opens up a new world to the modern generation. No work 
of the time has attracted wider attention. — Boston Post, 
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Eugene Schuyler 



on. IvaU.. Bva. 



TURKISTAN -.t 

'■ One of the most valuable and fascinating of publications. The ftulhof 
has Ihe eye and pen of a journalist, and sees at once what is worth Beeilig, 
and recites his impresaions in the most graphic manner." " "' """ ' ' 



-.V. 1'. Ifor/J. 



Herbert H. Smith. 

BRAZIL; THE AMAZONS AND THE COAST 

" Mr. Smith, an American who has li' 
of eight years in Brazil, givi 



Intod. 



-o. »5.0I 



d and traveled for the greater pan 
an accDuni n( that coi:n1ry thai we 
regret this addition Id Ihe alreiuly eilensive li(eniture of the Bubjecl. 
The book is b veiy successful attempt to present a comprehensive picture. 
drawn both from the experience of ihc author and from Ihat of previous 
Braiilinn and foreign writers, of the pieseni stale of Brajtil." — l^mdim Acaitmy. 

Henry M. Statiley. 

T AFRICA iWilh Mipiand llluilrit«>nt. 2 voJi.. 8<b. I7.S0.) SaU«tlr^ 
•. HOWIFOUNDUVINaSTONE.lWilhMaptandllludraliMn. 8*0.11.50.) 

is Ihe noblest record of ihe achievements of a man of action which 
1 has kooWD. Mr. Stanley writes his book very much as he 
marcEes through Africa — with the irresistible energy of an imperious will. 
These volumes have descriptive passages of singular excellence : (he style is 
trenchanl. vigorous and clear ; and the literary workmanship is markedly 
superior to that of any of his previous work."— .ViO' Ysrk TrihttHt. 

Thomas Stevens. 

AROUND Tt4E WORLD ON A BICYCLE 1200 lllintntleni. I vol.., Bid, tS.OO.t 

" This book will be found very interesting. All wheelmen 
of the grcBlcsl bicycle journey 



accomplished ; the lover 
: general readier will Ond 
in far-oH lands, much to 



of adventure will hnd it richly to his Insle : and th. 
in the descriptions of peraons. places and customs i 
please and iiilerest." — The Batlvtt Timis. 

Bayard Taylor. 

ILLUSTRATED LIBRARY OF TflAV EL-TRAVELS IN JAPAN. ARABIA, SOUTH 
AFRICA, CENTRAL ASIA. CENTRAL AFRICA, SIAM iSia •otumai, aich lltattritad. 
I2ine. tl.25.1 

" Authemicatetl accounts of cnunlties, peoples, mmlcs of living and being, 
curiosities in naluiat history, and personal adventure in travels and explora- 
tions, suggest a rich fund of solid instruction combined with delightful 
cntettainmenl. The editorship, by one of the most obscrvaai and well- 
traveled men of modem times, at once secures the high character a( the 
* Library ' in every particolar," — TAr Sunday S^Mool Timtt. 

Edward L. tVilson. 

IN SCRIPTURE LANDS (With ISO lllvitratieni frsm phalagnph*. LaraaSya. U.50.) 

"Here we have a man with the courageous spirit of an exolorcr. a good 

pair o( eyes, a good camera, and a good Ulcrnry style. Wc have seen no 

^,.,1 .J ....I -.«..,... .....I i™ — I :.. ihose lands which give* so clear an idea of 

ind scenes 15 ibis." — Chitage iHltriof. 
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